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or 


Amateur Robotics: : | 


LAOWBOT 


¢ Some Design Rules for Building 
‘Circuits 

¢ One Step Beyond BASIC Stamp 
Application Notes 

° Exploring Used Test Equipment 


Options 
iit | | Plus Much More ... 


BOTH SINGLE AND DUAL 
DRIVE MODELS AVAILABLE. 


INTERNAL A/V HARD DRIVE 
STORES DISC IMAGES FOR MULTIPLE 
COPIES, AND CUSTOM AUDIO DISCS. 


et 
“4 . 


CD Dupe-!It! Stand Alone CD Duplicator 


EXTERNAL SCSI-I1 PORT WORKS 
LIKE A STANDARD CD WRITER 
FOR CREATING CUSTOM DISCS. 


MAKE CUSTOM DISCS WITH 
JUST THE MUSIC YOU LIKE. 


TOTALLY SELF CONTAINED, 
NO ADDITIONAL HARDWARE 
IS REQUIRED 


ADVANCED FORMAT DETECTION 
PRODUCES PERFECT DUPLICATES 
ON STANDARD CD-R MEDIA. 


OPY ANY CD NOW. 


NO PC REQUIRED. 


BUY DIRECT: FROM $795! 
100 BLANK CDs $169! 


408 330-5524 


Just plug in the power cord 


DUPE-IT! 


Instantly copy music and 
CD-ROM compact discs. Make 
backup copies of your favorite 
music and software on rugged, 
permanent CDs. Produce compact 
dises quickly and economically. 
No mastering or multimedia 
experience is required. 

Insert your original CD and 
press “start.” The multimedia 
processor quickly copies any disc 
to the internal A/V hard drive. 
Insert blank CDs and make as 
many copies as you like. You'll 
produce perfect duplicates. The 
system is totally self contained — 


no additional hardware is required. 


Musicians —ask about our pro-audio CD recorders. 


and press “start’—it's that easy. 
You can even make your own 
custom music CD without a PC! 
Insert your original CD's, select 
the tracks you want, and Dupe-It 
will copy them to the internal hard 


drive. Then insert a blank CD, and 


you'll have a custom music CD 
with just the songs you want. 

With the included CD mastering 
software, Dupe-It will work over- 
time as your personal CD design 
system. Just attach a SCSI cable 


to your PC or Mac, and you're 
ready to design and create your 
own original CD's. Similar systems 
used in duplication houses cost 
over $5,000. Now you can easily 
copy CDs yourself for a fraction 


of the price. 


CORPORATE SYSTEMS CENTER 
3310 WOODWARD AVE,, SANTA CLARA, CA 95054 
WWW.DUPEIT.COM 


Software publishers —ask about our high-volume multi-drive duplication systems. 


Dupe-It is sold and intended for backup and in-house design purposes only. Copyright laws must be observed. 
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Write in 84 on Reader Service Card. 


Serving 


Silicon Valley 
since 1964! 


.brings you a potpourri of high-tech goodies for the techno-tinkerer! 


Tiny Color CCD Camera! 


One of the world’s smallest color cameras! 
Camera-on-a-board measures 1.87" x 1.3", 1° thick! 
Has glass micro-lens element, not pinhole lens 
DSP on board for auto white-balance, shutter 
Standard NTSC composite video output 

350 lines horiz, resolution, good low-light sensitivity 
Uses 4-5 VOC, only 150 mA! Three AA batteries would 
power it for over six hours! 

New in OEM pkg (no box), 90-day HSC warranty 


3C #17736 


Pentium II Motherboard 


Aicronics C300 Mini-ATX (7.5* x 12°) Motherboard! 
‘or Intel Pentium ti or Celeron 233 - 333 MHz CPU 
ntel 440LX PIX 4 chipset, 3-3.3v. unbuffered 168-pin 
DIMM sockets, up to 384MB, ECC memory support 
Qual channel PC! bus mastering Ultra DMA/33 EIDE 
_-AGP slot, 4-PC! slots, 1-ISA slot (1-PCI/ISA shared) 
’- USB ports, 2 SIO (16550 
Pompatible), 1-PIO (ECP? 
=PP/STD) 

rDA compliant |R Header 
SB-LINK header 

AMI PCi BIOS on 1MB 
=lash with Advanced 
"ower Management 1.2 
New, 90-day warrantly, with CPU retention post, FD/ 
41D ribbon cables, Driver CD, instruction manual via 
Adobe Acrobat Reader (Note: CPU not included!) 


5C#17809 $75.00 


Home Alarm Stuff! 


ese items are Gealer-returned inventory (shelf worn pack- 
ing bul unused) of home security components that were 
ade by Telko Inc. Mix and match to create your own 
1gain security system! Ail items have mounting screws or 
lhesive pads, instructions, and alarm units have window 
wing stickers. All parts have 30-day warranty 


ST911 Automatic Phone dialer has screw terminals tor 
sensor input, power adapter, and very long phone cord 
instantly contacts up to four pre-selected phone numbers 
with your own digitally recorded 16 second message 


3C#17718 Phone Message Dialer $27.50 
3100M Magnetic entry sensors (mag-switch) have a reed- 
Switch and magnet pair for door or window mounting, and 
approx. 50 feet of white hook-up wire 

Use with PIR units or Entry Guard below for additional 
protection. Switches may be used in series for multiple 
door/window protection 


\C#17723 Magnetic Entry Sensor $1.95 
$002M Digital Control Motion Alarm has wall-mount 
keypad, PIR infrared motion detector with 110" coverage 
to 60 feet, programmable security code, 10 - 15 second 
entry delay, extremely loud alarm 

Uses 9V battery or AC Adapter (neither included) 


\C#17720 Digital Control Motion Alarm $15.00 
5008B Digital Control Motion Alarm with Safety Chime has 
wall-mount keypad, PIR infrared motion detector (same 
as S002M above) with very loud alarm OR safety chime 
alert, 

Uses 9V battery or AC Adapter (neither included) 


:C#17721 Digital Motion Alarm/Chime $17.50 


5082X Entry Guard Alarm has wail-mount keypad, mag- 
switch activation (one switch included), programmable 
security code, 10 - 15 second entry delay, extremely loud 
alarm or pleasant door chime 

Uses 3 AAA batteries (not included) 


:C#17722 Digital Entry Guard Alarm $12.50 


Visit HSC's Website! 


Pay us a virtual visit on the World Wide Web! 

Simply point your browser to hitp/Awww.halted.com 
Site is constantly being revised, please visit often! 
Check out the amazing "Gizmo of the Week" feature! 


18: Some quantities limited; ail items subject to prior sale. Minimum order: $10.00 pius shipping. Orders under $20.00 subject 
"00 handling fee, in addition to shipping. All orders shipped FOB Santa Clara, CA (this means you pay freight!) by UPS Surface 
7.0. Boxes) unless otherwise specified, in which case prevailing carriet rate plus $5.00 handling fee applies. Prepaid orders that 
tinclude shipping charges will be shipped freight COD. There is a $5.00 UPS charge added to shipping charges for COD shipments. 


or thirty years we have been your source for Silicon Valley exotica! 


Superior Motherboards! 


High-qualityMicronics motherboards for top-level 
performance! Both boards feature 

@ Built-in Pri. & Sec. Mode4 IDE controller, floppy controller 

@ 2 -USB ports at 12Mbps rate, connect as many as 127 
devices to host system 

@ 2 SIO ports, 1 PIO port, Game/MIDI port, PS/2-style 
keyboard and mouse connectors 

@ Full support for the "Green PC’ specification 


@ “DUAL FORTRESS" has dual Intel Slot !sockets for Intel 
Pentium II chip at 233/266/300 MHz (CPU'snot included) 

@ ATX motherboard has 4 PCI. 2 'SA slots, (one shared) 

@ Intel 440FX PCiset, PIX 3, SMC FDC37C93xX Ultra VO 

@ Four 3.3V unbutfered 64-bit DIMM sockets, support for 
EDO, BEDO, Fast Page Mode (FPM) memory, ECC 

@ Yamaha OPL MIDi/sound on board w/ drivers 

@ New in box, 90-day warranty, with instruction book, CPU 
brackets, Win/DOS driver diskettes & cables 


HSC#80469 $99.00 


@ M6MI “Pentium Pro” ATX motherboard has 4 PCI, 31SA 
slots, Intel 440FX PCiset 

@ Comes with tested “Pentium Pro” 150 MHz CPU installed 
w/ heatsink, fan & VAM module 

@ Supports up to 384Mb memory (6 x 72-pin SIMMs) 

@ Support for EDO. Fast Page Mode (FPM) memory, ECC 

@ New in box, 90-day warranty, with instruction book 


HSC#17625 


PCMCIA Sound Card! 


Media Vision PCMCIA Sound Card 

Great for Portables. Laptops with PCMCIA Slot 
External pod has joystick port, mic input line ing line 
out jacks, volume control & 

install software, inst. included 

Win 3.x, W95 compatible 

New in OEM pkg (no box), 90-day HSC warranty 

We had these before at $39.95 and they went fast! 


HSC#17036 $29.95 


@ These handsome hardshell cases were used to Carry a 
laptop-computer estimating system (laptop not included) 

@ They were used with a Compaq LTE laptop, and provided 
a SCSI port for a CD-ROM drive with battery back-up 

@ Large Nicad pack has 10 Sanyo Cadnica cells 

@ Built-in 19VDC power supply for battery charging 

@ Tiny piggy-back PC board seems to be a SCS! interface 

@ Case measures 18" x 14°x 7", with several compartments 

@ SCSI II to CEN50 SCSI cable, many great parts inside! 

@ Buy either the whole assembly, or justthe parts you want! 

@ Not guaranteed to function with laptops -- for parts only! 


HSC#17180 Complete Laptop Case $29.95 
HSC#17182 Empty Hardshell Case $1 5.00 
HSC#17181 Nicad Pack, 12.5voc, sav $17.50 
HSC#17179 scsi it Cable, 1 tt.iong $12.50 


HSC Catalog online! 


@ That's right, get HSC's catalog on the World-Wide Web! 
@ Simply go to www.halted.com and follow the big red link 
@ Adobe .PDF files are available for download and viewing. 
@ Or drop on by and pick one up...we'd love to see you! 


u have questions about your order, please call Customer Service at (408) 732-1854 M-F 9AM to 5PM PST 


$129.00 


CyberEye PC Camera! 


@ High-quality (nice looking too!) composite color camera 

@ 1/4 inch CCD sensor w/auto white 
balance control 

@ Resolution: NTSC video, 542 x 492 

@ Manual focus knob/ring, 5mm to infinity 

@ Power: 5.0 VDC @ 180 mA. Supply * 
from PC or keyboard power...no exter- 
nal adapter needed! 


HSC#17535 


= 


Compaq Docking Bay 
@ Compaq docking “Smartstation" for laptop computer (we 


don't know which!) 
Has two internal ISA slots 


SCSI port, network ports, serial, OF _gupenei 
parallel, video, keyboard & —= ;. 
mouse ports on back 

@ Used, 90-day warranty 

HSC#17713 


PClIi-Bus 56K Modem! 


@ Genica PCi-Bus 56K Modem at unheard-ot price! 

@ Data, FAX, voice, full V.90 compatibility 

@ Voice from handset 

@ Windows 95/98 or NT only (Not Win 3.1 compatible) 
@ Uses latest Lucent chipset, comes with Lucent drivers 
@ New retail box, with Trio application software on CD 
@ 90-Day Warranty - 


HSC#17532 $39.95 


Ultimate Family Tree 
Deluxe Software 


@ Easiest and fastest software for cataloging and complet- 
ing your family tree! 
@ Free professional genealogy family search 
@ Access to over 500,000,000 names and sources! 
@ Easy step-by-step instructions and tutorials included 
@ Lots of charts and reports! 
$9.95 


HSC# 80471 


Workhorse Hard Drives! 


@ Seagate with SCSI interface full-height drives 
Good, Reliable drives for many applications 
@ Choose trom 670 or 330 MB size wa 
@ With 90-day warranty! 


$35.00 
$29.00 


HSC#17556 
HSC#17557 


ST4766N 
ST4385N 


Video-hacker Dream! 


@ Logitech Videoman Video-conlerence camera & interface 

@ These units were sold with Hewlett Packard S-700 work- 
Stations for videoconference capability 

@ We do not have technical data, software or manuals 

@ All we have is cameras with stand, and SCSI-II interface 

@ The camera ts on a weighted stand that extends from 13" 
tall to over 20° tall, and has a stereo microphone 

@ Color camera is digital output only (not NTSC) as far as we 
can tell -- but who knows? 

@ Interface box has two SCSI-lI ports on back, and a DC 
power input (we do not have the adapter), and on the front 
it has a mic. out jack, composite video out (BNC), and the 
connector for the camera cable. 

@ Note: HP and Logitech will provide no information on these 


bes 


Internet World Wide Web: 
3500 Ryder St., Santa Clara, CA 95051 


4837 Amber Ln., Sacramento, CA 95841 
5681 Redwood Dr., Rohnert Park, CA 94928 (707) 585-7344 


Write in 67 on Reader Service Card. 


MEM [19 Electronic 


Toll Free (Orders Only) 1-800-4 HALTED (1-800-442-5833) 


(408) 732-1573 “ore 
(916) 338-2545 


Get the Right Touch with 
ALPS Input Devices! 


Get name-brand quality at bargain-basement prices with 
these premium keyboards and mice - all are new and 
have a 90-day HSC warranty. Some quantities limited! 


Alps Premium Keyboard 
@ ‘AlpsTouch’ (tm) Model: MCL-101 

@ Premium mechanical keyswitches 

@ Audible key clicks 

@ Industry-standard 101-key layout 

@ IBM AT, PS/2 and 100% compatible 


HSC# 17828 


Alps PS/2 - Style Keyboard 

@ Alps ‘WB’ series PC compatible keyboard 
@ 101 key, Windows layout 

@ Smail footprint, low profile, lightweight 


HSC# 17829 


Alps Adjustable Mouse 
@ For Macintosh cornputers 
@ The first mouse that adjusts to you! 
@ Three programmable buttons! 
@ Sleek design for comfort, easy handling 
@ Chording -- Program multiple button combinations! 
@ Requires Mac O/S 6.04 or later, available ADB port 
@ 400 dpi resolution, Made in U.S.A. 
17.50 


HSC# 17827 


Alps 2-Button Mouse 

@ Two-button type with PS/2 piug 

@ Ergonomic shape for comfort, easy handling 
@ Ultima Driver software v1.3 diskette included 
@ 400 dpi resolution 

@ New, OEM package, 90-day warranty 


HSC# 17830 


Alps PS/2 Mouse 

@ Sleek two-button design 

@ Designed for comfort, easy handling 
@ Alps ‘professional’ series mouse 

@ 400 dpi resolution, Made in U.S.A 

@ New, OEM package, 90-day warranty 


HSC# 17831 


Alps Glidepoint Touchpad 

@ Desktop pointer...replaces your mouse or trackball 

@ Three programmable buttons 

@ ‘Taps’ for instant selection (highlighting, clicking, ..etc!) 
@ Large touchpad for comfort and accuracy 

@ DOS, Windows 3.xx and 95 compatible 

@ Adjustable base for convenience and control 


$14.95 


$14.95 


$12.50 


$3.95 


$4.95 


HSC# 17832 


External SCSI Drive Cases 


@ Bargain casefor5.25" drives, brand __ 
new! 


@ 7" x 4.5" x 10.5" overall size 
@ 50-pin SCSI connectors 

@ SCS! ID switch 

@ 65W Power supply (lots of power for hard drives, etc.) 
@ Fan-cooled, uses standard IEC Power cord (notincluded) 


$39.95 


HSC# 17130 


@ High quality low profile case for 
5.25" drives, brand new! 

@ 7° x 2.25" x 11° overall size 

@ 50-pin SCSI connectors, RCA 
Audio connectors 

@ SCSI ID switch, termination switch 

@ Tiny 12W Power Supply (5VDC @ 1.4A, 12VDC @ .4A, 
probably only good for CD-ROM's) 

@ Fan-cooled, uses standard IEC Power cord (not included) 


HSC# 17357 $29.95 


Lead-Acid Rechargeables! 
These are all new batteries by Tempest with tab terminals. 
Pertect for hobbies, security systems, battery back-up, etc. 
@ TR1.2-6, 6VDC at 1.2 AH, measures 3.75 x 1 x 2” 


HSC#17589 $3.95 
@ TR1.2-12, 12VDC at 1.2 AH, measures 3.75 x 1.875 x 2" 
HSC#17197 $4.95 


@ TR4-6, 6VDC at 4 AH, measures 2.75 x 1,75 x 4" 
HSC#17588 $4.95 


SUPPIY qa) 


http://www. halted.com 


FAX your orders to: 
(408) 732-6428 = 
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Tuning your receiver will never be easier. Introducing the all new Mini Scout Reaction 

Tuner. With a .001 second measurement time, the Mini Scout will not miss even the 
briefest of transmissions. While locking onto a frequency from up to 200 feet 
away (Sw UHF), the Mini Scout automatically tunes the receiver* to the action 
using its patented Reaction 

“Compatible Receivers: Tune capability. No manual 


tuning necessary. 


ICOM 
7000, 7100, 8500, 9000, R10 
AOR 
8000, 8000B, 8200 
Optoelectronics 
Optocom, R11 


Radio Shack 
Pro2005/6 with OS456/Lite 
Pro 2035/42 with OS535 


No modifications necessary. Interface cables required 


Specifications Scout Mini Scout 


10MHz - 1.4GHz 
Reaction Tune 

LCD Display 

<3mV Sensitivity 

Signal Strength Bargraph 
Filter Mode 

Capture Mode 

Backlight 

Beeper 

Vibrator Patent No. 5,471,402 
400 Memories 
255 Hits Counter 


AR8200 Not Included 


Scout Freavency Recorder 
Reaction Tuner 


DB32 & CC30 $29 


Knock them out with the N100 Notch la \ es a \ oe | aoe et oe 1 a mae ® 
Filter. Blocks 88 - 108MHz, Connect Vwi a oT = = Se a we eT Wit 


between antenna and Scout or Mini 
5821 NE 14th Avenue e Ft. Lauderdale, FL 33334 
Phone: (954)-771-2050 Fax: (954)-771-2052 EE Mail: sales@optoelectronics.com 
Prices and Specifications are subject to change without notice or obligation 
DB32 Antenna shown on Scout and Mini Scout sold separately. AOR, ICOM, Radio Shack are all registered trademarks 


VOLUME 20 


NO. 4 
SOME PRACTICAL LIGHT METERS — - PART 2 
Determine and construct the specific “lighting” system which suits your AP RIL 1999 
particular needs, and learn the details that apply to that system. 
Evert Fruitman ... Page 6 


SAFE AND SANE SMD REPAIR 
Learn how to successfully remove and replace SMD chips. 
TJ Byers ... Page 9 


BUILD THE POT BOX 

Useful to experimenters and circuit designers, this inexpensive decade 

potentiometer box allows you to conveniently deter- 

mine the best value of resistance to use in a circuit. 
Fred Blechman ... Page 19 


THE “OPTO” IN OPTOELECTRONICS — 

PART 2 

Learn the basic nature and behavior of optical prisms 

and lenses in this installment of a four-part series. 
Ray Marston ... Page 31 


BUILD A SEPIC REGULATOR FOR YOUR BATTERY-POWERED 

DIGITAL PROJECT 

Portable power for your portable electronics is not a trivial consideration. 
Fernando Garcia ... Page 66 


MARINE ELECTRONICS FOR THE LAND RV MARKET 
Electronics that go into boats and vehicles share a lot of common 
applications. Find out the advantages of technology exchanges between 
these two markets. 


Gordon West ... Page 87 


AMATEUR ROBOTICS NOTEBOOK 
A GrowBot review, Breadbot code or-line, and SIMMStick Design 
Contest99 details. 

Robert Nansel ... Page 89 


ELECTRONICS Q&A TJ Byers ... Page 74 
OPEN CHANNEL 
Some design rules for building circuits. * 


Joe Carr ... Page 14 
RESOURCE BIN 
Exploring used test equipment options. 


STAMP APPLICATIONS 
One step beyond the application note. 


Don Lancaster ... Page 83 


Lon Glazner ... Page 25 


THE COMPUTER-CONTROLLED WORLD 

Due to unforeseen circumstances, The Computer-Controlled World will 
be postponed for one more issue. We apologize for any inconvenience 
this may have caused. 


Departments 


Advertiser's Index ... 78 


150. Plans/Kits/Schematics .0....c000. 


Classified Ad Info ... 78 20. Ham Gear Wanted... 155. Manuals/Schematics 

Dealer Directory ... 30 30. CB/SCAMMEFS....-.ssceseos-seesensesee NRSC 5 csetdterssseclecagsioositg 51 
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Some Practical by Evert ae W7RXV 


Light Meters — Part 2 emo 0s 


no lig t,no picture. 


Putting It Together already soldered wires. Connect the wires to an | tion changes Lesieg the transistor up back- 
ohmmeter, or connect a resistor from 1,000 | wards in this circuit will not harm it. 
Last month, we went over several ideas | ohms to 4,700 ohms, a battery, and a 0-1 mil- You may use a CdS, light-dependent resis- 


regarding light meters in some detail. Now, as | liamp meter in series. One side of the resistor { tor for the photo cell instead of the photo tran- 
we start to construct the systems, we will go into — sistor as | did in the final version of my 
PHOTO A. Photo transistor mounting 


detail. In this case, digital display. Photo PHOTO B. Detail of CdS 

transistor will work with analog version. photo cell mounting. CdS 

Several layers of heat shrink tubing fat- cell mounted 

ten up the transistor enough to hold it in Board secured 

the pilot light holder. Two pins from an small machine screws. 
IC socket make the connections. Pilot light holder, used as 

—_ diffuser, mounted in hole 
in edge of box. 


specific details that apply to a particular system. 
We will start with the simpler, ambient light 
meter of Figure 1. 


Simple Analog Meter 
for Ambient Light 


This is about the simplest stand-alone unit 
you could make. It consists of three resistors, a 
photo cell, a regulator, a meter, a couple of 
switches, the battery, and the box. You could put 
the parts on a piece of perf board. The capaci- 
tors connect to the regulator just as shown in the 
diagram. Put an ON/OFF switch between the 
battery plus (+) and the input to the regulator. 

You will have to determine which side of 
the photo transistor goes to plus and which 
side goes to the meter. Usually they mark the 
leads. You can verify that with an ohmmeter; 
either analog or digital. A DMM will show a 


marked change in resistance as you move the 
photo transistor into brighter light. The meter PHOTO C. Range switch detail, prototype 


on an analog ohmmeter will tend to ‘follow’ the version. Range resistors mount directly 


light changes if you have the leads correctly | goes to one side of the transistor, on switch to reduce the number of wires 
connected. Use an intermediate range, RX100 | the other side of the transistor going to the board. 
to RX1000 on an analog meter. Select some- | goes to the battery, etc. 
thing around 2,000 to 20,000 on a digital meter. If the meter does not seem to follow the light | analog meter. The CdS cell does not care which 
lf you use the plug-socket arrangement | changes, reverse the connections to the transis- | lead connects to the battery plus. A socket still 
shown in Photo A, you can determine the cor- | tor and try it again. When you have the correct | makes a handy way to connect to the photo cell. 
rect connections in a more convenient way. Plug | connections, It will definitely follow the light level | Photo B shows the mounting details for the CdS 
the transistor into the socket, to which you have | changes. The socket allows convenient connec- | cell. 
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The socket consists of two pins cut off PHOTO D. Pre 


of a machine-pin IC socket. The red wire log beara: Rent 


in Photo A indicates the collector lead. 


While that photo shows the photo transis- adjust control, cen 
balance cont: 


lower right. D 


tor in the digital version, the photo transis- 
tor will work with either system. We will get 
to calibration later. 


Simple Digital Meter 
for Ambient Light 


Figure 2 gives the circuit of the light meter 
which is a step up in complexity. It uses a few 
more parts, but as explained earlier, it gives us a 
more sensitive instrument. Instead of a two-posi- 
tion range switch, it uses a six-position switch, 
although you could limit it to just two ranges and 
use the smaller, simpler switch. 

The digital panel meter, possibly cheaper 
than its analog counterpart, needs a separate 
battery for its power. It also needs the voltage 
divider on the input to limit the voltage. The meter 
battery gives long life and, up to the point where 
the readout becomes too dim to read, the battery 
voltage does not seem to affect accuracy. 


PHOTO E. Analog board. 


The voltage divider helps 
match the expected range of 
input voltages to the allowable 
range of input voltages. Most of 
these meters will have a basic 
sensitivity of 200 mV. They will 
read 199 or 199.9 mV. At 200 mV 
input or more, they show a 1 fol- 
lowed by a blank scale. Within 
reasonable limits, you may 
exceed the nominal 200 mV input 
without damaging the meter. | 
picked values that would keep 
the input voltage within that limit 
on some setting of the range 
switch, and with the light levels 
that it should see. 

In the prototype version, for 


ble regulator, lower right, 


Adjustat 
allows almost full use of 12 volts’ worth of penlight batteries. 
Voltage adjust control, upper right, just in back of regulator. 


Balance pot upper left. FET 


, lower left, right next 


to transistor | ed as diode. 


e version of ana- i 
‘and voltage 
r left. Voltmeter 


ease of mounting and to minimize the number of 
wires running around the box, | put the range 
resistors directly on the switch as shown in 
Photo C. From top to bottom, you have the resis- 
tors for the Highest light level to the Lowest. Note 
that we use only five resistors for six ranges. The 
two most sensitive ranges show only about a 
10% difference in sensitivity. However, the last 
range costs nothing extra, so we may as well use 
it. 

If you put the range resistors on the back of 
the RANGE switch, you will still need a piece of 
perf board for the 82 K resistor and the 10 K sen- 
sitivity control. When you get those wired, turn 
the sensitivity control to about the middle of its 
range. You will make the final adjustment later. 


Wiring the Digital Panel Meter 


The other parts in Figure 2 could go on a 
piece of perf board. Put an ON/OFF switch 
between the battery plus and the input to the 
regulator. Remember, the digital version-needs 
a separate battery for the digital panel meter. 
That means that the ON/OFF 
switch will have to have two poles: 


boc ae Digital four contacts. With its greater sen- 
oard. Ready to go sitivity, the digital version uses a 


into box. Five-volt BRVeater regulator and just a nine- 
ociomelniagal voit battery. The adjustable regula- 
fSimetacsmeteecam™ tor needs more parts around it in 
trim control, ifitveae order to set the desired voltage. 
left. Auto-reset The five-volt regulator needs no 


_ adjustment; 7-30 volts in, 5 volts 
“| transistor, ener: out, simpler wiring. 


Packaging It 


Select a box large enough to 
hold the DPM and, most likely, it 


Continued on Page 58 
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TECHNOLOGY UPDATE 


Stealth antenna hides under 
gutters but performs like big 


ugly antennas 


The new Max Antenna by GE is the low-profile, high-gain way to get 
flawless reception of broadcast signals without expensive installation. 


by Hope Chapman 


Electronic engineers agree— 
you're television is only as good 
as the signal it receives. Unfort- 
unately, antenna design has not 
| kept pace with improvements in 
television quality and the features 
available. Both cable and satellite 
television systems have spent a 
great deal to improve the quality 
of their transmission, but they can 
be extremely expensive, they 
aren’t available in all areas and 


The Max may not provide access to local 
Antenna by TV stations. The advent of digital 
GE is the broadcast television is about to 
ultimate TV change the face of television, and 
antenna in the near future, broadcasters 
system. will begin transmission of these 


high definition signals. This will 
mean that you won’t need to pay outrageous cable 
bills or subscribe to satellite programming to get 
the perfect picture. 


So people have headed back up to the attic and 
pulled their old rabbit ears out of storage. What 
they'll find is that although rabbit ears will provide 
reception of over-the-air signals, they are just as 
ugly and just as difficult to adjust as ever. Luckily, 
there is a new antenna from GE that will provide 
breakthrough performance without making your 
family room look like something out of the fifties. 


Fuzzy outlook. If you subscribe to cable, you 
receive a quality picture on most channels, as long 
as storms or other factors don’t disrupt your ser- 
vice. Unfortunately, the interference caused by 
the signal bouncing off buildings and other 
large objects, known as multipathing, often 
results in “ghosting” or “snow.” If you'd rather 


The range that’s right 
for you... 

With the right antenna, 
UHF/VHF reception is better 
than the cable broadcast of 
local network stations: 


@ The Super MAX Antenna is 


not pay a hefty monthly sum for 
the privilege of receiving a signal, 
your options have been limited, 
and your picture was likely to be 
distorted. You could always mount 
a huge antenna on your roof, 
but that’s not even allowed in 
some neighborhoods. Then 
there’s the problem of aiming the 
antenna at the broadcast source. 


Clear alternative. The Max An- 
tenna series from GE uses a revolu- 
tionary electromagnetic design to 
maximize installation flexibility and 
yield longer range reception of off- 
air VHF and UHF signals. Unlike a 
conventional dipole antenna, the 
Max Antenna can receive signals in 
both vertical and horizontal planes with 
minimum cross-polarization loss. This 
design allows for the first low-profile 
antenna solution that provides 
numerous installation options. 


Superior components. The key to 


The best antenna you'll 
never see. 


Would you rather have 
the “old-fashioned” 
unsightly antenna 


or fine tuning during use. 
You simply install it, set it 
and forget it. 

Attractive design. This 
antenna has been designed 
with your living space in 
mind. It features a durable 


the superiority of this antenna is its inge- tower or get even better = textured surface that mounts 
nious use of the latest electromagnetic reception with one that easily and can be painted to 
technology—providing high gain and match any decor. You can 
full channel coverage as well as the you Can mount horizon- = mount it vertically on your 
greatest amount of mounting flexibility. tally or vertically. chimney or _ horizontally 


First, the antennas were designed 

around a wide band element to achieve the greatest 
amount of gain in a relatively small space. Next, an 
amplifier and matching network was designed to 
enhance the reception of weak signals. This ampli- 
fier also adds very little distortion to the strong sig- 
nals, giving it a balanced amount of gain. A filter on 
the amplifier board will allow for good matching 
between the antenna 
and amplifier. Special 
attention was paid to 
design an antenna- 
amplifier combination 
that would be complete- 
ly compatible with the 
new digital transmission 
format. It has been 
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six-feet long and provides 
the maximum reception for 
up fo 60 miles. 


The Mid-range MAX Antenna 
is three-feet and provides 
reception up fo 40 miles. 


MAX Indoor/Outdoor 
Antenna is two-feet in length, 
can be used indoors and out, 
and has a reception range up 
to 20 miles. 


designed for strong sig- 
nal distortion rejection 
and a low amount of 
noise. The scientists who 
designed it followed cer- 
tain optical principles to 
give the antennas good 
sensitivity in both the 
vertical and horizontal 
plane. It is omnidirec- 
tional and requires no 


adjustments, orienting 


under the eaves of your 
rooftop. If it weren't for the improved picture on 
your television, you would never know it was 
there. 


Risk-free reception. The Max Antenna is the 
perfect way to get a perfect picture. It comes with 
Comtrad’s exclusive risk-free home trial. If you are 
not completely satisfied, return it within 90 days 
for a full “No Questions Asked” refund. 


Max Indoor/Outdoor Antenna .. . .$49.95 $7.95 S&H 
20-mile range 


Mid-range Max Antenna ........ $69.95 $9.95 S&H 
40-mile range 
Super Max Antenna .......... $99.95 $11.95 S&H 


60-mile range 
Please mention promotional code 5731-15579. 
For fastest service, call toll-free 24 hours a day 


800-992-2966 |squita |S3 | 


To order by mail, send check or money order for the total amount 
including S&H. To charge it to your credit card, enclose your ac- 
count number and expiration date 


Virginia residents only—please include 4.5% sales tax. 


comtrad 
industries 


2820 Waterford Lake Dr., Suite 102 
Midlothian, Virginia 23112 


Sate 


ama | 


Sane 
SVD Repair 


How To Successfully Remove And Replace SMD Chips 


or more years than | care 

to admit, I've trou- 

bleshooted and repaired 

all sorts of electronic 

devices, everything from 

appliances to car stereos 

to TVs to satellite equip- 

ment. Over the years, I've seen many 

changes most of which require 

stronger eyeglasses as the size of the 

parts shrink. (Don't Know about you, 

but spotting an eagle at 300 yards is 

easier than spotting a bad 10 mil sol 

der joint.) This progress has also 

changed the way defective parts are 

replaced. The latest challenge is SMD 
— surface mount devices 

Unlike traditional DIP (dual inline 

plastic) components — which are a 


all sorts of materials. Let's take lead, 
one of the earliest discoveries, for 
instance, As a kid, | remember the 
stench of buming calking rope as my 
father ladied molten lead (like gravy 
at Thanksgiving) into the joints of a 
soon-to-be sewer pipe. It quickly 
solidified and made a water-tight seal 
(well, after a bit of pounding), My 
dad also used lead, in the form of sol 
der, to weld copper water pipes and 
other plumbing fixtures 

in fact, the word plumber comes 
from the Latin word plumbum, which 
means lead (Pb in chemistry). Back in 
Roman times, lead — a very mal 
leable, non-corrosive metal — pound 
ed into the shape of pipes was used 
for both fresh water delivery and 


There are many kinds of solder, 
all of which use tin as a base. To this 
is added various amounts of lead, sil 
ver, or other elements to characterize 
the melting point and strength of the 
bond. Table 1 shows the most popu 
lar blends 

Generally, the higher the melting 
temperature, the stronger the bond 
Unfortunately, semiconductors are 
very sensitive to sustained high tem- 
peratures. As the temperature rises, 
so does the risk of failure 


Making An SMD Board 


When an SMD board is manu- 
factured, the surface mount chip is 
"glued" in place on the board using a 


is placed in an oven, and the temper- 
ature raised until the solder melts 
The temperature is then reduced and 
the board removed. Timing here is 
critical because you need enough 
heat to melt the solder, but not so 
much that'll damage the IC. Here's a 
brief overview of how each works 
(Figure 1) 

Vapor-phase reflow soldering is 
currently the most popular and con- 
sistent method. It uses a liquid fluo- 
rinert compound for the heat-transfer 
medium. The board is inserted into a 
sealed chamber and the liquid is heat- 
ed to its boiling point, at which point 
it turns into "steam." The temperature 
of the vapor is determined by the 
fluid type (Table 2). Dwell time in the 


challenge in themselves with plate 


through solder pads SMD parts 
have tiny, fragile leads that attach to 
tiny printed circuit board pads that 
are even more fragile that the leads 
themselves. Too much heat, and , 
poof, the pad and its link to other 
pads/traces are history 

The mission, should. you wish to 
accept it: How do you remove a 
defective SMD part from a multi-layer 
PC board and have the copper 
pads/tracks survive? Simply lower the 
heat, the experts tell us 


it's All About Solder 


Somewhere around the Bronze 
Age (3500BC), man learned how to 
extract and alloy metals to forge 
weapons, cast sculptures, and bond 


waste cisposal. Today, we know the 
deathly consequences of heavy-metal 
poisoning, and lead pipes have long 
given way to steel, copper, and plas- 
ucs. 

However, lead-based compounds 
are still used extensively in the elec 
tronics industry. For example, | use 
lead-solder every day to connect com- 
ponents to each other and tack them 
onto circuit boards. If you've ever 
tried it, though, you have discovered 
it takes a lot of patience and skill. The 
hardest part of getting a perfect sol- 
der joint is temperature control. Too 
little heat produces a solder joint 
that’s grainy and brittle; too much 
heat, and you run the risk of destroy- 
ing the parts you're trying to bond 
How much heat you need depends 
on the type of solder 


solder paste. The board is then heat 
ed to the point where the solder 
melts and “reflows;" that is, it 
becomes liquid and fills the voids 
between the lead and the circuit 
board pad. However, the reflow tem 
perature Is typically 419 °F (215 °C), 
well above the glass-transition tem 
perature of epoxy (320. °F, 160 °C), 
where the material undergoes a tran 
sition from a solid to a plastic state 
Fortunately, it takes longer for the 
epoxy case to melt than it does for 
the solder to reflow, so no damage is 
done if the heat isn't applied for too 
long — typically 15 seconds. 

The two widely-used SMD. sol 
dering methods are infrared reflow 
and vapor-phase reflow. Both melt 
and reflow the solder through total 
board immersion. That is, the board 


chamber is generally on the order of 
15-30 seconds, depending on the 
mass and density of the board. 

Infrared reflow uses air for the 
transfer medium, and is actually a 
mixture of infrared heating and con- 
vection oven technologies. The heat- 
ing is generated by infrared lamps or 
panels, and the air circulated with a 
blower to prevent stratification 
Because the medium ts dry air rather 
than moist vapor, it takes longer to 
heat the board to reflow tempera- 
ture. On the other hand, the method 
produces less thermal stress on the 
board. 


Repairing SMD Boards 


When replacing a defective SMD 
component, the hobbyist doesn't 
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have the precise temperature control 
used to initially place the part. 
Obviously, the worry isn't the dead 
IC, but the traces on the PC board. If 
you apply too much heat, the adhe- 
sive that bonds the copper trace to 
the board will "melt" and let go. What 
you're left with is a dangling pad, or 
worse, no pad at all (you'll likely find 
it stuck to the tip of the soldering 
iron). 

Until recently, the only SMD 


_ a st eee 


removal process economical enough } 


for the hobbyist was done using flux- 
saturated braid, like the No-clean 
SMD Repair Kit from Kester, which is 
available from Jameco (1-800-831- 
4242; —http://www.jameco.com), 
Mouser Electronics (1-800-346-6873; 


Huts & Volts Bookstore!! 


http://www.mouser.com), and other 
supply houses. 

The idea is to remove as much 
solder as possible, at least enough to 


weaken the solder bond, using the | 


braid as a solder wick. Then a light 
touch of the soldering iron tip would, 
hopefully, pop the lead loose. This is 
no easy chore when a chip has the 
footprint of a centipede. Moreover, 
wedging the braid and hot iron tip 
into the limited space between SMD 
parts without breaking something is 
a formidable task. 

The alternative is to clip out the 
IC with a pair of diagonal cutters, 
leaving the leads sprouting from the 
PC board like grass. One by one, the 


leads are removed using a soldering | 


BOOKS PUBLISHED BY MCGRAW HILL 


Call 1-800-783-4624 today! 
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iron and tweezers. In fact, it's the 
only way I've been able to successful- 
ly remove LSI (large scale integration) 
ICs using the Kester Repair Kit. 
Unfortunately, this method often 
damages delicate solder pads before 
heat is applied. 


Removing SMDs 
The Safe Way 


The new, smart way to remove 
SMDs is with a special solder made 
by Chip Quik (1-800-836-2447; 
http://www.chipquikinc.com). 
The solder is an alloy of tin, lead, indi- 
um, and bismuth. Bismuth is a heavy 
metal that's one step above lead on 
the periodic table, and is the most 


ELECTRONIC” 
TAU. HOON 


=". 


| diamagnetic of all metals with a ther- 


mal conductivity lower than any 
other metal, except mercury. 

When tin and bismuth are “amal- 
gamated," it reduces the melting 
point of the solder to a very low 136 
°F, as opposed to the 361 °F melting 
point of 60/40 solder. When you 
meld the two together — that is, 
melt the new solder with the old — 
the resultant alloy has a melting point 
of about 150 °F (well below the boil- 
ing point of water). At temperatures 
this low, it's nearly impossible to dam- 
age the solder pads. 

The procedure is easy and pain- 
less, It involves four easy steps, which 
are outlined in Photos A through D. 


|} The process starts by applying a drop 


INFRARED PROFILE 


0 50 100 150 199 250 30 
TIME SEC 


FIGURE 1 — Temperature control is important. The two leadin 


VAPOR-PHASE PROFILE 


[aaa ae 


8 20 40 60 8D 100 120 140 160 580 
TIME SEC 


Sat eaten 


SMD reflow soldering methods are infrared and vapor-p 


of flux from the included syringe to 
each lead of the part to be removed 
(Photo A). 

Next, melt a dab of Chip Quik 
solder on each to the leads using a 
small (30W) soldering iron — just pre- 
tend like you're soldering the chip in 


After the part is removed, you'll 
notice an unsightly mess left behind. 
This is solder "ash," a result of the 
interaction between the ChipQuik 
solder and the old solder, which has 
to be removed to expose the pad 
underneath. Clean-up is done with a 


place rather than remov- 
ing it. Be liberal with the 
Chip Quik solder (Photo 
B), and don't worry about 
solder bridges (slipovers). 

Once the leads are 
treated, apply heat to the 
leads until the new solder 
is molten, and lift the SMD 
off the board using a den- 
tal tool (Photo C) or vacu- 
um pick. 


13406 Saticoy Street 
Md North Hollywood, CA 91605 
800-235-6222 


Davilyy 818-787-3334 - F-818-787-4732 
——« HTTP://WWW.Davilyn.com/Electronics 
CORP. CALL FOR FREE CATALOG 


AN/URM-120 
50 OHM THRU-LINE 
RF WATTMETER 


af iS ONAL. TODOMHE. Fons see 10 
z. T range: 

GENERATOR OPT 003 seins 61000 came: 

USWR<s1.08 to 1. Uses three 
plug-in coupler elements (included). CU-753 2 to 
30MHz 50 to 100 watts CU-754 25 to 250MHz 10 to 
500 watts CU-755 200 to 1000MHz 10 to 500 watts. 
Connector: Type N. Case included. Size: 7”°Wx6- 
5/8"Hx7-1/5"D. Weight: 6.5 Ibs. Price: $395 


~ Raa 


THE BEST PRICE EVER 
ON THIS INDUSTRY FAVORITE 
$1,095 + SHIPPING 


CONDITION CODE “A 
500KHz to 512MHz. indicates to 


102M | uires external freque 
bier od 1024MHz fot ander with a. dout 
can be used as jue! 


Coed. 6.5 0 X10 and 


nea by to + 19dBm ‘0.5 to 
AME ae 400 


1KHz Tea to AV internal nal’ Has Fagus and out 
put of modulation sources. PRIC "Si, 095 


LIMITED SUPPLY 
DUE TO OVER- 
WHELMING 
DEMAND 


HP 200CD Oscillator 95 
HP 3128 Selective Voltmeter . . 
HP 331 Distortion Analyzer . . .$2 
HP 400E Voltmeter 

HP 412A Voltmeter 

HP 415E Voltmeter 

HP 3435A Multimeter 

HP 8160A Generator 

gated — 4300A 


Oscilla $395 

PRD Type 2026 Vector Voltmeter 
w/sampling heads $250 

Systron ner Spectrum Analyzer 
Consists of tuning unit Mode 
ah display unit Model 

bg Johnson WJ-8628-4 


100MHz PORTABLE OSCILLOSCOPE 


Vertical: DC to 100MHz 
band with 5 mV per div. to 
5V per div. maximum sen- 
Sitivity of 2mV/div. 
Horizontal: Time Base A: 
0.05 uS/div, 0.5 sec/div. 
X10 to 5 ns/div. Time Base 
B: 0.05 uS/div. to 50 
mS/div. X10 to 5 ns/div. 
Has digital readout of 
delta time, delayed sweep, 
and XY input div. 


EXCEPTIONAL 
CONDITION 


SUPPLY 


Front panel voltage 
and current meters. 


adjustable from 0 to 60 VDC at a maximum 
current of 4A. Bin poss 0.015% or imV. Line or 


load. Series/p oe Remote - 
ble by voltage or resistance. Less tha than 60008 AMS 


ripple. Constant current/constant 
current. NEW Price: $395 


TEKTRONIX 2336YA DUAL TRACE 


Sources Mentioned 


3M 
http://www.3m.com 


Chip 
Framin MA 0701 
nem, 
4-800-836-2447 
http://www.chipquikinc.com 


701 Broke Ave South 
Thief Falls, MN 56701 
1-800-344-4539 

:/ /www.digikey.com 


’ 


cotton swab dipped in flux (Photo D), 
followed by an alcohol wipe. The 
Chip Quik SMD-1 SMD Removal Kit 
contains enough solder to remove 8- 
10 44-pin SOIC packages. 


SMD Replacement 


What's left is a clean footprint, 
ready to accept the new SMD. The 


HP 180A SCOPE 
(MIL SPEC AN/USM-2814A) 
Includes vertical plug-in 
1801A (PL1186), hori- 
zontal plug-in 1821A 
(PL1187). Tested. 
Manual Reproduction: 15 


(ee) $195 | Ret 


TELEGRAPH 
KEYER 

Unique item for 
military collectors. 
J37 telegraph key, 


new in original 
government package. $49.95 


y | JONES MODEL 1600-1 
| TACHOMETER 
i) 4 instrument tachometer centrifugal 


6 mechanical tach measures RPM 


scale 0-500 RPM, coupling shaft 
1/8" 


accessories, various size 
, Case new. Also Jones 
11,000 RPM w/accessories 


rubber tipped drive coupl: 
Model 1600-7 RPM scale 
new. $35/ea. or 2 for $50 


SEXTANT 
Aircraft or marine navi- 
gation. No case. $50 


SINGER CSM-1 
COMMUNICATIONS 
SERVICE MONITOR 


W | RF signal source: 0 to 
600MHz in 100MHz 
steps plus 100Hz 
vernier, RF output: 110 
to 0 dBm, built-in oscillo- 
scope monitor. Inputs: 
RF, detected, vertical, 

horizontal, AM/FM. Outputs: audio, tone, RF. Functions: 


generate 2mV to 2mV. AGC: manual or auto. $395 


CT SYSTEMS 3000B 
SERVICE MONITOR 


$2,500 


Write in 68 on Reader Service Card. 


Electronic | 
6222 N. Oliver 
Kechi, KS 67067 
1-800- 394-1984 
://www.heinc.com 


1355 Soren Rd. 


Belrot CASS CA 94002 © 
1-800-831-4242 
:/ .jameco.com 


new part can be soldered in place 
using any number of techniques. My 
favorite is wetted solder paste, like 
the R244 formula from Kester (avail- 
able from Digi-Key, 1-800-344-4539; 
http://www.digikey.com). This paste 
is a blend of 90 percent solder and 
10 percent gooey flux that is applied 
in a bead along the newly-cleaned 
pads using a syringe. 

With a pair of tweez- 
ers and magnifier, carefully 
align the new SMD in 
place so that it lands 
squarely on the pads. Let it 
set for a few hours to hard- 
en the paste. Use a low- 
- wattage iron — about 15 
watts — with the smallest 
- chisel-tip you can buy 
» (RadioShack 64-2055, or 

===" equivalent) to solder the 


3 digit with 0.1 volt and 1mA current resolution. 

Regulation: linear; a Sap 115V/220V. 
jiustments; voltage and current has remote 

control adjustment Capability. NEW. Price: $95 


FIBERGLASS, WATERPROOF 
Exterior size 20-1/2 (L) x 14-1/4 (W) x 10-1/2 (H) 


NICKEL CADMIUM BATTERY 


G.E. Catalog No. 42B004KA01. Nominal volts 
12 rated capacity 4.0aH, wt. 5 Ibs. NEW $55 


TS-723A 
SPECTRUM 
ANALYZER 


Frequency rai 
20Hz to 20KHz. 


minimum -75dBm, 


mete -10Hz 
to 20KHz. Power supply — 1191290 , 50 to 
100Hz, 90 watts. 


a $95 
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ay Sais 


FC-70 a a 215 °C 
FC-71 253 °C 
FC-S312. 49 * 215 °C 


chip in place. Begin by tacking down 
two or three of the corner leads. This 
prevents the chip from shifting while 
you heat the remaining leads. 

A trick of the trade is to heat the 
bottom side of the circuit board to 
about 150 °F with a hair dryer or hot 


air gun before soldering the chip. This 
reduces the amount of time it takes 
for the solder to reflow when 
touched by the soldering iron, there- 
by lowering the heat transferred to 
the IC and reducing the risk of dam- 
age. 

Another trick is to drag the sol- 
der tip parallel to the body of the IC 
(perpendicular to the leads) at a rate 
just slow enough to melt the solder 
along the way. 

Never touch the pads or the pins; 
let the ball of solder carry the load of 
the work for you. Combining these 
two techniques minimizes chip heat- 


ing and all but eliminates solder 
bridges. 

The final step is to clean up the 
board using rubbing alcohol and a 
solder brush or a CFCfree solvent, 
like HFE-71DA — a hydrofluoroether, 
azeotrope formulation with trans-1, 
2-dichloroethylene and ethanol, from 
3M. This mixture is well-suited to 
defluxing and degreasing tasks, and 
is intended to replace ozone-deplet- 
ing compounds. You can obtain free 


four-ounce samples directly from 3M 
at http://www.3m.com. 


And It's Done! 


Really — that's it. Sound too sim- 
ple to be true? Don't take my word 
for it. Order a free sample of Chip 
Quik solder via their web site, and try 
t for yourself. You'll soon discover 
that there's still life in those defective 
SMD toys and tools. NV 


Inexpensive SMD Repair Kit 


Howard Electronic Instruments has put together a very inexpensive package 
for removing and replacing SMD components at a very low temperature. The 
package contains an EDSYN 951SX temperature-controlled soldering station 
outfit = a Mini-Wave Soldasip tip, and contains a Chip Quik SMD-1 SMD 
oval 
The EDSYN: 9515Xx soldering station has a wattage rating of 1SW to 220W, 
very delicate to heavy-duty soldering, with an adjustable tip temperature of 400 
°F to 800 °F, +5 °F. The patented Mini-Wave Soldasip solder tip, also from 
EDSYN, ‘is a cylindrical tip cut at a 45-degree angle on the end. The tip end i is 
, OF convex, so that it will hold solder i 
Gh instal a aegis flux is applied to the leads of the IC and the Mini- 
Wave cup nee pega ee ee angle, 
siya these el to the body of the IC (perpendicular to the 


AS -move down the line, solder is applied to the leads, ma a permanent 
bond between the Cs leads andthe Pc boards igi ee 


i you prepay). Howard 


a 


7-9 ALICE ST. 


LCD GRAPHIC DISPLAY 
EPSON LCD DISPLAY #ECM-A0451 - 
640 X 240 Blue Super-Twist (Passive/Mono) 
Electro-Luminance Back-Light 

Size Viewing screen: 9-1/2" x 2-3/4” 
complete with six Hitachi HD61200 , and 
two Hitachi HD61203 drivers. The board 
uses a 10 pin card edge conn. with .100° 
spacing. BRIGAR SPECIAL $69.96 


ROTARY VANE AIR COMPRESSOR 

GAST Model# 0622-P167-G461DX 

Oiltess rotary vane air compressor directly 
connected to motor. Compressor rated at 

3.2 to 4 Cfm @ 10 psig max. 

Motor rating: 

3/4 H.P. 60 Hz 116 Vac 1 PH 1726 RPM 
Code H - 7.40A-SF 1.00-FR56Cz Amb 50c 
Time Rating: Cont. Insul Class B - Thermally Prot. 


Shaft Size: 2-1/8"L x 6/8"dia. (Flated) 
BRAND NEW FACTORY BOXED ...... $119.95 
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BINGHAMTON, NY 13904 


WELDEX Video camera # WDPR-2000 

1/3” CCD Board camera B&W Pinhole 

lens. compact 30mm x 30 mm (Approx 

1’sq.) High performance & picture quality of 
a full featured camera on a compact board. 
0.03 Lux min, illumination 
for power & Video connections. 
430 lines 
resolution. 
8-12 Vdc 


Motor Size: 14"L X 6-1/2"Dia. Weight: 40 Lbs. 


price of the package is $99.00, and comes with a 15-da free trial 
Howard Electronic 0. 


Instruments 1-800-394-1984; 
www.heinc.com) is located at 6222 N. Oliver, Kechi, KS 67067. 


OPEN 7:30 TO 4:30 PM 
MONDAY THRU FRIDAY 
SATURDAY 7:30 AM TO NOON 


FAX: 


- RCA connectors 


GENERAL ELECTRIC 
DC POWER SUPPLY 
PART # ST63Y2396 
INPUT: 116V 60 Hz 80VA 
OUTPUT #1 3.7 KV, 376 pA 
OUTPUT#2 6.0TO7.0KV .06 mA DC 
Size: 10"L x 6"Wx3-4"H Weight 14Lbs. 


MULTIMETER 

MFG: PHASTRON Analog meter 
movement 50 Micro Amp D.C. full 
scale. Large 4,5"diam - 3.5" viewing 
area. Zero adjustment knob. White 
face. Scales: In Green, Black, and 
Blue letters. Three AC & three DC 
Volt Scales. 0-2.5,5 and 10. One 
resistance scale from 0 to infinity. 


ANALOG PANEL METER 
PART # 40-013857 


ULTRASONIC LIGHT SWITCH MFG: LITRONIC 
Replaces existing wall switch - Great for home alarm 
systems or controlling lights & small appliances, ON- 
OFF Switch-LED TRIP Indicator COLOR: WHITE 
SIZE: 5"Wx 5"H X 1-3/8"D 
@VOLTAGE 120 OR 277VAC 50/60HZ 
MIN LOAD 80 WATT 120V 

@MAX LOAD 1000W 120V 

Sensor Low Power Ultrasonic 25KHZ 

@ ADJUSTMENT: & 

Time out (0 TO 25 MINUTES) 
@Documentation & schematic 
included. ENERGY SAVINGS 

30 TO 60% 

Orin, Pesce $100.00 

SPECIAL SALE PRICE 


$6.95 


MOTION SENSING 
AUTOMATIC SWITCH 


120 VOLT AC 10 AMP TOROID 
ISOLATION TRANSFORMER 


INPUT: 120VAC (Bik, Gry) 
Output: 70v 12 amp (Red, Red) 


12 V tamp (Brown, Brown) 
Size: 3-1/2"H x 5"Dia. 
Weight: 12 Ibs. PRICE... $59.95 


Write in 69 on Reader. Service Card. 


PHONE: (607) 723-3111 
(607) 723-5202 
E-MAIL: BRIGAR2@aol.com 
VISIT OUR WEB PAGE AT 
http://members.aol.com/brigar2/brigar.htm 


Mfg: BANNER MAGNETICS # 169267 


120vac 10amp (Violet, White) 


NMB 12 VOLT DC FAN 28 CFM 

Model # 3110KL-04W-B17 

3.16"SQ. x 1” TH (80mm x 26mm) 

0.13 Amp - 7 blade - Phenolic Blade 

& housing - DC Brushless - Ball 

bearing - , 

12” wire leads - 

Ul& CSA- 

Noise: 25 (dba) - 

List Price ... $9.95 We 

BRIGAR PRICE 
-- $4.25 


AC TO DC WALL TRANSFORMER 
MFG: AUDIOVOX PART# CNR405 
INPUT: 120VAC 60Hz 11W 

Output: 12 VDC 300mA 
Polarity: Center pos. 
comes complete 
with 6' zip cord 
2.5 mm Female 
receptacle. 

UL & CSA APPR. 
SALE PRICE ... 
$1.60 


INTEL # P8052AH 

40 PIN CPU 8 BIT 256 

BYTES RAM, Timer/counter 

and I/O 

PRICE... $1.75 

10 PCS. @ $1.00 EA. 


REAL BEAUTIES They Could be Yours secon sx: 


OF - My - GOOD! 
7991 a er get an IC MASTER for 


WEB Surfer meee 
Compag ITE LITE 486 DA432 \ Ag 
8.5" Active Matrix Display (Sharper & Brighter) \W 
12M Ram / Includes intemal 14.4k FAX Modem & \ 
External 28.8k Modem = jo* 0° / Financing! 
-or- (Extemal 33k Modem $29 option) f On Credit Cards onl 
230m Standard Hard Drive -or- (810meg $19 option) 
3.5 Floppy / Standard Ports on rear 
(1S,1P,Vga,Kbd) only « few Left 
Hydride Battery (2X the Power) y—-_. 
That's a $150 Value FREE a 
Includes Power Supply = 
LIFETIME Compag Tech Support {=o 
Intemet Ready 
Owners Manual Software & Win 


CRUISER =a Work Horse 
Compag ITE ELITE 486 DK475 


9.5" Active Matrix Display (Sharper & Brighter than standard display) Xe | petees| | a ie 
810m Standard Hard Drive -or- ( igig $29 option) } = 
16M Ram Standard -or- (24M $19 option /32M $39 ) 
28.8k FAX MODEM -or- (33k $15 option) 
2-PCMCIA Expansion Slots & All Standard Ports 
(1S,1P,1VGA,1Kbd) 
Hydride Battery (2X the Power) $150 Value FREE 
EJECTABLE: Battery , Hard Drive & Ram 
Expandable & Upgradable / Lifetime Compaq Tech Support 
Built-in Power Supply / Optional Case (has tons of pockets $29) 
Internet Ready / Owners Manual Software & W95 


i~ 


~_ 2 


Ei 
ICM sa cnet 


$39 96 edition | $59 


= "995i Nome 


= Financing! 
=a 4 ASK About REFEREE Semiconductor Cross- 
g On Credit Cards only Reference Software for a Quarter Million 
Transistors, Diodes &IC’s Includes 4 HUGE 
Consumer Electronics Parts Co. Directories 


NETWORK READY WORKSTATION 


Brazing Suntionte AMI SEOCT = — compan ITE ELITE Pentium 90 


TAS. FE: 10.5" ACTIVE Display (Sharper & Brighter) 
4astamt OM - BO BOO! ae TIS I 24M Ram / 810 Meg Hard Drive / CD Rom 
FOR HARSH, ENVIRONMENTS 2-PCMCIA , Infrared , & All Standard Ports on rear w/ Microphone 
k FAX-MODEM/ Stereo Sound / LIFETIME Compag Tech Support 
Out-Doors or In-Doors = 
oS} Use it in a Rain Storm ! (4"/hr Rain w/ 40 MPH Winds) EJECTABLE: Battery, Hard Drive, Floppy, CD & Ram 


Ww for professionals 


‘ Hydride Battery (2X the Power) $150 Value FREE 
Drop it 3' to Concrete ! 
Silicone Rubberized & Diecast Case ! Includes 2 Power Supplies (1 in Docking Station) 


Ultra Shock Mounted 1GIG EIDE Hard Drive ! Internet Ready / Owners Manual Software & W95 


ESD/EMF & RF Resistant, Works from-4to 120DegF INCLUDES DESATOP Docking Station ofS i” 
& Vacuum to 15,000 ft (4 $500 Value ) Converts your laptop to a desktop _? 
1- PCMCIA (type 1, 2 or 3), Serial & Parallel Ports in rear 2-PCMCIA Ports & 2-Bays for optional drives (any type!) 
3.5 Floppy, 16m Ram/ 1m Video/Local Bus 486-50 mhz & Stereo Speakers / Infrared Port / System Status Lights 
Math Co-processor, 28.8k Modem (Intemet Ready) 2- Si of Network connection RJ & Coax 
Built-in Speaker Phone, Long Lasting Hydride Battery tS x 
($150 Value) 


Built-in Sound & Microphone 
8.25" Display-64 Shade Monochrome REFLECTIVE 
Includes Touch Screen with Handwriting Recognition 
Roxanne's Voice Annotates all Windows 3.X Functions 
Compatible with W95 / Optional 12V Car cord $29 


This was a unique (one shot) purchasing opportunity 
IT’S NOT OPEN STOCK 
WHEN THEY'RE GONE, THEY'RE GONE FOR GOOD 
Sold till recently by IBM at $4,699 & $6,912 as equipped here. 
See the details and pricing on the IBM web site: 
www.networking.ibm.com/2489/2489prod.html 


/6M ROAD WARHIOR 


‘399! 


0% Financing! 
On Credit Cards only 


2 PAYMENT PLAN with Credit Card-or-Layaway ONLY 843-650-5700 For Questions -or- email: pet ceRNaehaal con | 
COD's SINGLE PAYMENTONLY = QRDERSONLY 800-733-3733 ORDERSONLY FAX8436505777 Hours 10-9 7 Days 
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by Joseph J. Carr 
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Some Design Rules 


0": of the facts of life that 
affects many people in amateur 
science and electronics is the fact 
that they must (or prefer to) build 
‘some of their own circuits (unless 
they are rich, or lucky in the surplus 
market). Even in schools and col- 
leges, budgets are rarely so generous 
as to permit unlimited instrument 
buying. Some homebrewing, adapta- 
tion, improvising, and out and out 
chicanery is sometimes needed. 

If you peruse the adverts in Nuts 
& Volts like | do every month, then 
you will note a large variety of high 
quay pieces and parts, along with 
complete instruments, offered for 
sale at good prices. With a war chest 
full of these items, a little ingenuity, 
and a bit of thinking, there is little 
reason why you couldn't cobble 
together something that works. 

Sometimes, ingenuity asserts 
itself in funny ways. For example, 


some years ago television tuners 
became voltage controlled. It was 
one way to cope with problems that 
TV designers faced, and allowed 
them to make a phaselocked loop 
(PLL) controlled receiver. A guy 
named Murray Barlowe in Bethpage, 
NY saw that tuner not in terms of TV, 


_ but as the basis for a spectrum ana- 


lyzer. We will be discussing Murray's 
“Poor Man’‘s Spectrum Analyzer” in 
these pages in the near future. In the 
meantime, if you want a preook, 
use your web browser to find 
“Science Workshop” in Bethpage, NY 
... and visit Murray's web site. 

The process of designing elec- 
tronic instrumentation circuits or pro- 
jects is a logical step-by-step process 
that can be learned. Like any skill, 
design skill is improved with practice, 
so one is cautioned against both 
excessive expectations “first time at 
bat” and discouragement if the 


process did not exactly work out as 
planned the first time. 

Some of the material in this col- 
umn may be called “philosophy,” and 
that may be a fair label to attach. 
Although many technical people 
claim to disdain “philosophy,” we all 
have it and use it. It's just that some 
people think about it a lot, others 
think about it either a little or at only 
a few times, while others don’t think 
about it at all — they take actions 
based not on a logically considered 
viewpoint, but rather, by dumb luck 
and pure default. 


A Design Procedure 


The procedure that one adopts 
to designing may well be different 
from what is presented below, and 
that's alright. The purpose of offer- 
ing a procedure is to systematize the 
process. While it is conceivable that 
one can successfully design a circuit 
or instrument by a process similar to 
Brownian motion (Figure 1), it is the 
systematic approach (Figure 2) that 
most often yields success. This proce- 
dure assumes a product that is a one- 
of-a-kind instrument, as in a scientific 
laboratory or plant. Designing a 

roduct for production and sale fol- 
ows a similar procedure, but involves 
marketing and production problems 
as well. The ie in the procedure — 
some of which are iterative with 
respect to each other 
— are offered below: 


1. Define and tenta- 
tively solve the prob- 
lem. Create multiple 
tentative solutions 
wherever feasible. In 
systems engineering 
this is called “eliciting 
requirements.” 

2. Determine the crit- 
ical attributes required 
of the final product; 
incorporate these into 
a specification and a 
test plan that deter- 
mines objective criteria 
for acceptance or 
rejection. 

3. Determine the crit- 
ical parameters and 
requirements. 

4. Attempt a “block 
diagram” solution. 

5. Apportion require- 
ments (e.g., gain, fre- 
quency response, etc.) 


to the various blocks. 

6. If appropriate, make a first-cut 
guess at which functions ought to be 
in software and which in hardware. 

7. Perform analysis and do simula- 
tions on the block diagram to test 
validity of the approach. If you are 
designing an electronic circuit, then 
software such as_ Electronic 
Workbench is useful. The manufac- 
turer of this software has a website 
at http://www.electronicswork- 
bench.com, or can be reached via 
ewb@interactive.com, or by phone at 
1-800-263-5552. 

8. Design specific circuits to fill in 
the blocks. 

9. Build and test the circuits, and 
write the software. 

10. Combine the circuits with each 
other on a breadboard (“integrate” 
the elements). 

11. Test the breadboarded circuit 
according to a fixed test plan. 

12. Build “brassboard” that incor- 
porates all changes made in the pre- 
vious steps. A brassboard is a full-up 
working model. For one-off amateur 
models, it may actually be the final 
article. In either event, it should be 
built the wey you want the end prod- 

ike. 


-uct to look 


13. Test brassboard and correct 
problems. 

14. Integrate software and hard- 
ware. 

15. Design and construct final con- 
figuration. 

16. Test final configuration. 

17. Put the product into service 
and enjoy it! 


Solving the (Right) 
Problem 


The purpose of the designer is to 
solve some problem or another using 
analog circuits, digital circuits, a com- 
puter, or whatever else is available in 
the armamentarium. There are two 
related problems often seen in the 
efforts of novices. 

First, it is often the case that the 
designer will have a tentative favorite 
approach in mind before the prob- 
lem is properly understood. Decisions 
are made based on what the design- 
er is most comfortable doing. For 
example, many younger designers 
are likely to select the digital solution 
in a kneejerk manner that excludes 
any conidesabion of the analog solu- 
tion. Both should be evaluated, and 
the one that best fits the need select- 
ed. 


| BS conga Soe or Scere ke 


Kits for the Novice or the Professional 
Secure On-Line Ordering: www.gkits.com 
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64 MHz PC Oscilloscope 
Laboratory PSU Kits 

Hi Fi Audio Amp Kits 

Stereo Valve Amp Kits 

PIC Books & Programmers 
1/4” CMOS Camera Modules 


PC I/O Kits, 1.3 GHz Video Link Kit 


* MOST COMPLETE VELLEMAN KIT LINE 


¢ MAPLIN DISTRIBUTOR & DIY KITS 
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: Quality Kits 

: 49 McMichael Street 

« Kingston, ON., K7M 1M8 

| Info Phone: 613-544-6333 
' FAX: 613-544-4944 


1 888 464 5487 


E-Mail: Sales @ qkits.com 
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PRESSURE 
THERMOCOUPLE 
RTD 

VOLTAGE 
CURRENT 
MOTION 

GASES 

RH 

And more 


WIDGETS. 


Sensors to RS232, 422 or 485 


Each system comes complete with one 
sensor, 10, 12 or 14 bit resolution w/ 7 
extra channels of A/D, 30k of remote 
data storage, power supply, serial cable 
and WINLP-Lite data acquisition 
software (trending, storing and display) 


1-888-597-3588 (530) 647-2028 


LEMON-PLADD INC. 
PO Box 1683 PoLLock PINES CA. 95726 
WWW.LEMONPLADD.COM 


Starting at $199 


FAX (530) 647 8951 
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Second, be sure you understand 
the problem being solved. While this 
advice seems trivial, it is also true 
that failure to understand the prob- 
lem at hand often sinks designs 
before they have a chance to mani- 
fest themselves. There are several 
facets to this problem. For example, 
a natural tendency of techies is to 
think that an elegant solution is com- 
plex and large-scale. If this mistake is 
made, then it is likely that the prod- 
uct will be over designed and have 
too many whistles and bells. It was, 
after all, designed to solve a much 
harder problem than was actually 
presented. 

Another aspect to understand- 
ing the problem is to understand the 
final end use for the thing being 
designed. It is all too easy to get 
caught up in the specification, or our 
own ideas about the job, and over- 
look altogether what needs to be 
accomplished with the product. 

An example is derived from the 
years | worked in the field of bio- 
medical instrumentation. A physiolo- 
gist requested a pressure amplifier 
that would measure blood pressures 
over a range of 0 to 300 mmHg 
(Torr). What the salesman never told 
the plant was a) it would be used on 
humans (safety and regulatory 
issues); b) that blood would come in 
contact with the diaphragm (clean- 
ing and/or liquid isolation issues); 
and c) that it would occasionally be 
used for measuring 1 to 5 Lae 
central venous pressures (whic 
implies severe low-end linearity 
issues). The product that was deliv- 
ered could not be used on anything 
living, human or animal. 

Part of the problem in determin- 
ing the level of complexity, or the 
specific design's function, is miscom- 
munication between the end user 
and the designer. That makes for a 
funny conversation when these two 
“stakeholders” are the same person! 
Although miscommunications occur 
frequently between in-house design- 
ers and their “clients,” it is probably 
most common between distant cus- 
tomers and engineers in the plant. Of 
course, marketing people may never 
let the engineer and customer get 
together (either from ignorance or a 
fear that the salesman’s little lies will 
surface: “The reason | hate engineers 
is that, under duress, they usually 
blurt out the truth”). 

The proper role of the designer 
is to scope out the problem at hand, 
understand what the circuit or instru- 


ment is supposed to do, how and 
where the user is going to use it, and 
exactly what the user wants and 
expects from the product. 


Determine Critical 
Attributes 


This step is basically the fruit of 
understanding and solving the cor- 
rect problem. From the solution of 
the problem one can determine, and 
write down, a set of attributes, char- 
acteristics, parameters, and other 
indices of the product's final nature. 

It is at this point that one must 
jot down a specification that docu- 
ments what the final product is sup- 
posed to do. The specification must 
be clearly written so that others can 
understand it. 

A concept or idea does not real- 
ly exist, except in the mind of the 
Originator. One must create opera- 
tional definitions for the attributes of 
the product. One cannot simply say 
“it must measure pressure to a lin- 
earity of one percent over a range of 
0 to 100 p.s.i.” 

Rather, it might be necessary 
instead to specify a test method 
under which this requirement can be 
met. There might be, after all, more 
than one standard for pressure and 
measurement, and there is certainly 
more than one definition of linearity. 
The operational definition serves the 
powerful function of providing every- 
one with the same set of rules; basi- 
cally it levels the playing field. 

Sometimes, the operational defi- 
nition becomes standardized, and is 
the only way to “get a handle” on 
the problem. For example, how do 
you measure the conductivity (G) of 
water? A marine biologist | knew 
once tried to dip the problems of an 
ohmmeter into the water, and then 
take the reciprocal of the resistance 
(G = 1/R). He was trying to measure 
salinity. But his results were at odds 
with other researchers in the same 
college. They standardized on a 
method that defined the size, shape, 
spacing, and material composition of 
electrodes ... and whadayaknow ... 
the results were consistent. 

Part of making an operational 
definition is to write a test procedure 
for the final product. It is here that 
one determines (and in business 
often contractually agrees) exactly 
what the final product will do, and 
defines the objective criteria of good- 
ness or badness that will be used to 
judge the product. 


Determine 
Critical 
Parameters and 
Requirements 


Once the product is 
properly scoped out, it is 
time to determine the 
critical technical parame- 
ters that are needed to 
meet the test require- 
ments (and hopefully the 
user's needs — if the test 
requirements are proper- 
ly written). Parameters 
such as _ frequency 
response, gain, and so 
forth tend to vary in 
multi-mode instruments, 
so one must determine 
the worst case for each specification 
item and design for it. 


Attempt a Block 
Diagram Solution 


The block diagram is a signal's 
flow or function diagram that repre- 
sents se or collections of stages, 
in the final instrument. In large 
instruments, there might be several 
indexed levels of block diagrams, 
each one going finer in detail. 


Apportion 
Requirements to the 
Blocks 


Once the block diagram solution 
is ON paper, tentatively apportion sys- 
tem requirements to each block. 
Distribute gain, frequency response, 
and other attributes to each block. 
Keep in mind that factors such as 
gain distribution can have a profound 
effect on dynamic range. Also, the 
noise factor and drift of any one 
amplifier can have a tremendous 
effect on the final performance — 
and that it's in these types of para- 
meters (where critical placement of 
one high quality stage may be suffi- 
cient) that added cost and complexi- 
ty often arise. 


Analyze and Simulate 


Once the block diagram is set, 
and the requirements apportioned to 
the various stages, it is time to ana- 
lyze the circuit and run simulations to 
see if it will actually work. A little 
"desk checking” goes a long way 
towards eliminating problems later 
on when the thing is first prototyped. 
Plug in typical input values, and see 
what happens on a stage-by-stage 
basis. Check for the reasonableness 
of outputs at each stage. For exam- 
ple, if the input signal should drive an 
output signal to, say, 17 volts, and 
the operational amplifiers are only 
operated from five-volt power sup- 
plies, then something is wrong and 
will have to be corrected. 


Design Specific Circuits 
for Each Block 


In this step, fill in those blocks 
with real circuit diagrams. 


Built and Test the 
Circuits 


At this point one must actually 


| Detecting 


the World 


Capturing Pir 
Messuremanuts with C++ 


dy D. McComas 

Capture and analyze speed, tempera- 
ture, force, pressure, voltage, amperage, 
and resistance with cost-effective 
PC-based systems, Includes C++ Code 
operable under Windows 95 or DOS. 
360pp, disk included 

ISBN 0-87930-559-2 | $44.95 


www. PAPOOKS COM 


by D.V. Gapre 

Key topics include; the Enhanced 
Parallel Port, Extended Communications 
Port, Analog/Digital Converters, adding 
bits, hosting an EPROM emulator, 
connecting to an external microproces- 
sor, and digital waveforms. 
316pp, disk included 

ISBM 0-87930-513-4 | 544.95 


Cait 800-500-6875 | FAX 408-848-5784 
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construct the individual circuits, and 
test them to make sure they work as 
advertised (unless, of course, the cir- 
cuit is so familiar that no testing is 
needed). Keep in mind that some of 
your best ideas for simplified circuits 
may not actually work — and this is 
the place to find out. Use a benchtop 
breadboard that allows circuit con- 
struction using plug-in stripped end 
wires. 


Combine the Circuits 
in a Formal 
Breadboard 


Once the validity of the individ- 
ual circuits is determined, combine 
them together in a formal bread- 
board. Whether built on a benchtop 
breadboard (as above), or on a pro- 
totyping board, make sure that the 
layout is similar to that expected in 
the final form. 


SYRINGE PUMP 


PRESSURE 
AMPLIFIER 


Test the Breadboard 


Test the overall circuit according 
to a formally established objective cri- 
teria. This test plan should be devel- 
oped earlier in step two. As problems 
arise and are solved, make changes 
and/or corrections — and document 
the results. It is, perhaps, the main 
failing of inexperienced designers 
that they do not properly document 
their work, even in an engineer's or 
scientist’s notebook. The reason for 
documenting the process is that it 
helps when you go back a little while 
later to make changes, repair the 
instrument, or- even attempt to 
understand it. It’s remarkable how 
fickle human memory is. It is also 
necessary to be able to communicate 
your intent to anyone else who does 
these chores. If you decide to patent 
your invention, then the documenta- 


tion will help establish your 
rights. 


Build and Test a 
“Brassboard” 
Version 


A “brassboard” is a version 
made as close as possible to 
the final configuration. While 
breadboarding techniques can 
be a little sloppy, the brass- 
board should be a proper print- 
ed circuit board. The test crite- 
ria should be the same as 
before, updated onl ie 
changes that occurred. if prob- 
lems turn up, they should be 
corrected prior to proceeding 
further. Keep in mind that the 
most common problems that 
occur in leaping from bread- 
board to brassboard are layout 
(e.g., coupling between 
Stages), power distribution, 

ground noise (these are 
the areas of difference 
between the two configura- 
tions). 


Design, Build, and 
Test Final Version 


Once all of the problems are 
known, solved, and changes 
incorporated, it is time to build the 
final product as it will be given to the 
end user. It is at this point that they 
reputation of the designer is made or 
broken, because it is here that the 
product is finally evaluated by the 
client. 

Deliver, 
instrument! 


Parting Words 


Whenever you design and build 
anything — whether it is an electron- 
ic instrument, a complex system — or 
an addition to your house, you need 
to first capture the requirements. 
There is no step more important to 
success! After all, if you don’t know 
what the product is going to do, 
then you can’t even think about mak- 
ing it right. The medical pressure 
monitor problem mentioned above 
was basically a requirements capture 


install, and use the 


problem. The sales rep should've 
asked the physiologist what he was 
going to use it for! 

| saw another case where an 
ophthalmology researcher had an 
engineer design and build a servo 
pump that could be used to keep the 
pressure in an animal's eye constant 
while measuring in-flow (Figure 3). 
By that method they could measure 
the eye’s out-flow, which was a nec- 
essary bit of data for their glaucoma 
research. The fluid was infused by a 
syringe pump that was driven by a 
DC motor, and was modified by the 
addition of a position sensor that 
measured the location of the syringe 
plunger (which told them how much 
fluid was infused). The pressure 
inside the eye was measured by a 
pressure sensor of standard design 

Finally, a comparison amplifier 
(i.e., a differential amplifier) moni- 
tored the difference between a set 
pressure value and the actual pres- 
sure, The difference became an error 
signal that drove the motor of the 
igh 92 pump. Simple, huh? | spent a 
lot of time modifying the design later 
on because the engineer did not take 
into consideration some critical fac- 
tors. 

First, the doctor's office had an 
even temperature, the lab did not. 
Drift was huge, mo ss from the 
pressure sensor. Second, the metal 
used for the syringe pump corroded 
easily because of the fluid that leaked 
from the syringe during assembly. 
Finally, the unit was tested using a 
lemon as a surrogate for an eye . 
and lemons don’t have an out-low 
facility. As a result, the pump “hunt- 
ed" because the engineer did not 
have the opportunity to notice that 
the AC response of the servo loop 
was too high. 

A little more communication 
between the user and the designer, 
and a bit of requirements capture 
effort might've saved me a lot of 
trouble later on. NV 


Connections ... 


I can be reached by snail 
mail at P.O. Box 


1099, Falis 
Church, VA 22041, or via E- 
Mail at CARRJJ@AOL.COM. 
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A device programming system 
for design, repair and field service 
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@ EASY-TO-USE FOR THE NOVICE 


Here’s what you get: A rugged. portable programming unit including the power pack and 
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printed user and technical manual which includes schematic diagrams 
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ROMS (2716-27C080\8 MEG), 40 and 42 PIN EPROMS?® (27C 1024-27C160)(16 MEG) 


EEPROMS (2816-28C010) PLUS ERS901, FLASH EPROMS (28F 29C _29EE 29F (32 MEG). NVRAMS (12,20,.X2210/12) 


8 PIN SERIAL EEPROMS® (24 ,25 .85, 93, 95, 8001 1A) PLUS ER1400/MS8657* 
BIPOLAR PROMS* (74S/82S), SERIAL FPGA CONFIGURATORS (17CXXX) 
MICROS* (874X,875X,87C5X,87C75X,89C) ATMEL MICROS*(89S,90SKAVR) 
OS* &, 18, 28, 40 PIN (12CXXX,16C5X,6X,7X.8X PLUS FLASH & 17C) 
A MICROS®* (68705P3/U3/R3, 68HC70SC8/C9/J2/P9, 68HC711E9/D3) 
nation of EPROM (eee eee 


PIC MI 
MOTO! 


O Includes wears tutorial plus 
01 YEAR RRANTY - 30 DAY Mi 


NEY BACK GUARA 
“REQUIRES peta ADAPTER (ORDER FACTORY DIRECT OR aed SS 


$289 


$5.00 SHIPPING © $5.00 C.O.D. 
VISA @ MASTERCARD @ AMEX 


ANDROMEDA RESEARCH, P.O. BOX 222, MILFORD, OHIO 45150 
(513) 831-9708 FAX (513) 831-7562 


website - www.arlabs.com 
16 April 1999/Nuts & Volts Magazine 


email - arlabs@worldnet.att.net 


MADE IN THE U.S.A. 


WHOLESALE CABLE 


COMPLETE LINE OF CABLE PRODUCTS 
MM Quality merchandise by brand name manufacturers 
Mi Satisfaction guaranteed . M Free gift on first order 


M Technical support 


M1 2 year warranty on new converters 


Tell us the 


COD shipping & overnight shipping by request best price you 


@) Experience where it counts 


PLAIN CONVERTERS: ZENITH, OAK, PANASONIC, 
PIONEER, EAGLE, HAMLIN, STARGATE, PLUS MORE. 


REMOTE CONTROLS: ALL MAJOR BRANDS, 


were offered, 
where you got 
it from, and 
let us try to 
beat it. 


M Volume pricing 


INCLUDING 2-4 FUNCTION UNIVERSAL REMOTES 


WHOLESALE CABLE M-F \1am-GpmEST (718) 206-0879 
(718) 262-0900 - FAX (718) 657-4015 - (718) 297-9221 
No NY sales. Federal and local laws provide criminal and civil penalties for unautho- 
rized use. Check with your cable providers for permission to use equipment. Must be 
paying for all services you receive. Order by model number only. Some equipment _ ok, 
refurbished as new, 
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FAT 
VOLTAGE 
CAPS! 


Two 820yuF 250V_ radial 
electrolytics soldered on a PC board 


with other goodies. 
99P001 $4.95 


LOCTITE 
REMOVEABLE 
THREADLOCKER 


iL 242. 0,34-0z. (10m) 
997001 $2. 49 each 


NEC NE710 FET 
Ku-K Band GaAS. 
9258073 $9.95 


JEWELERS' 
SCREW- 
DRIVERS 


Six small screwdriv- 
ers (four straight 
blade and two 
Phillips) come in 
po storage box. 


$1.85/set 


10POSITION <<Ucm 
LED BAR GRAPH «i=. 
Seven amber and three red. 

98L001 $1.95 each 


IN SSS 


SINK 
GRABBAG 

Popular sizes and shapes. Repre- 
sentative sample shown. 


92Z036 50 for $3.95 


PLASTIC ie 


& METAL 

KNOBS 

Assortment of sizes and colors, 
similar to sample. 

92Z026 50 for $3.99 


MINI PROJECT BOX 
Amarex unibox. 2° x2.75"x 0.625"; 
with 0.125" hole in both ends. 


92U065 49¢ ea. 
96U010 12 for $5.00 
24V 

DIAPHRAGM 

AIR PUMP 


24VDC @ 400mA (max.), Free air 
0.3 CFM. Max. pressure approx. 
11 Ibs. Max. vacuum approx. 
28"Hg. Dimensions 4"W x 4¥2"L x 
3%"L. 

99U002 $19.95 each 
24VDC @ 25A 
LAMBDA 
SWITCHING 
POWER SUPPLY 
24VDC @ 25A (up to 40°C). Input 
187-250 VAC, 790W, 0.7pF (260- 
350 VDC). Size 4.5* x 5" x 13”. 
Weight approx. 9.5 Ib. 


=} 


98E027 $74.95 
POWERSONIC 
AUTOMATIC 
CHARGER 


For 12V gel cell. Input: 120VAC, 
60Hz, 0.11A. Output: 12VDC @ 
0.3A. 


98E025 $9.95 each 

a) A 

Sark {Oe 

v4 JP ¢ i 
"4 |; = | 

(Sey {| SB B- 

=< 's fa ww & 


2300-D Zanker Road - ‘San, 
World Wide Web: be /NNWW. alltronics. com 


(4 0% eo’ 


"Semiuniversal” 
R 9- 


CONTROL 

This "semi-universal" unit 
works on several products 

and brands. Just press 

desired function button and enter 
the 3-digit code provided. Requires 
four AAA batteries (not included). 


Unused. 
97V010 $9.95 each 


SIX-WIRE 
UNIPOLAR 
STEPPER 
MOTOR 


7.5°/step, 48 s/rev, 36 Ohms. With 
brass gear 2-3/16" dia. x 1" thick. 
Nippon Pulse # PF55-48C5. 

97mM009 $2.49 each 


ead 


_ PLUG PARADISE! 


Molex, Amp, Cannon, Viking, etc. 
A Sosa assortment of connectors. 
9 5 Lbs for $5.00 


hye a 2A s | 


ee eee PPT-054. Schematic in- 


cluded. 

98NO006 $8.95 each 
= 

TYGON Se a 4 

TUBING =—_ 


Fifty foot roll, formula R-3603, 1/ 
8" ID, 1/4" OD, 1/16" wail. 
98U005 $7.95/roll 


No batteries required! It uses pho- 
tosensitive eyes to seek light and 
dual feelers to avoid obstacles. Kit 
includes circuit board, solar cells, 
miniature motors, all parts and 
easy-to-follow instructions. Body 
approx. 3"L x 2"W. 
98K001 $59.00 each 


TRANSCEIVER 
MODULE 

3W Mobile transportable type, 12 
pin transceiver to handset/control 
head jack. 4-pin battery contacts 
for power 3.5mm mic and speaker 
jack. T-type antenna connector. 
Dual NAM capability. OK! 1200 
celiphone, Model 6025. Style UX4. 


99004 $14.95 
SWITCH P 
BONANZA 


Assorted switches. May include 
rotary, toggle, slide, “micro,” 
breaker, pushbutton and weird. 

92B012 50 for $4.95 


SEMIPOTPOURRI 


One pound of mixed transistors 
and diodes. Big assortment of sig- 
nal, power, UHF, RF, Schottky - all 
kinds of goodies. 

95Z01 $19.95 


re \ 
we Le} 3.9 7 f ~ = 
- wi fF 


| HOLD-VAC® 
_ MOUNT TOOL 


% . JS :’ 4 


a 
TRANSMITTER 


This small but powerful circuit at- 
taches to a phone line and trans- 
mits the conversation into the FM 
band. It uses the phone line itsell 
as an antenna. No battery is re- 
quired since power is drawn from 
the phone line. Easily adjusted to 
transmit outside the commercial 
FM band for greater security. Sold 
only as a testing device. 

Kit 1 $12.99 each 


2x40 CHARACTER 
LCD DISPLAY 


Has 14-pin interface with docu- 
mentation to help you interface to 
‘our oss projects. 
$14.95 each | 


REMOVABLE 
HARD DRIVE 


Syquest SO555 44MB removable 
SCSI cartridge hard drive. (Re- 
moved during upgrade) 


970024 $9.95 each 
NEC 

AMPLIFIED 
SPEAKERS 


Size: 11"°H x 4.5"W x 4.75"D 

Power: + 15VAC @ 1A, 3-pin mini- 
DIN socket. Input: 1/8" stereo 
phone jack, line level. Outputs: 1/ 
8" stereo phone jacks, line out & 
earphone. RCA phono cord con- 
nects speakers. Simple schemat- 
ics to build your own power supply 


included. 
98V013 $9.95/pr. 


Visit our website for 
Vacuum Tubes, Test 
peo pa HAM Gear, 
and more! 


http://www.alitronics.co 


~~ 
Ce 


This pen-style vacuum tool is de- 
livered to you with five different 
size vacuum cups - ideal for han- 
dling and manipulating various | 
components during assembly or | 
placement operations, and it's 

uaranteed ESD-safe. 

vV-8901 $64.00 each 


INCREDIBLE, 
INEDIBLE 
HARDWARE 
ASSORTMENT 
Nuts, bolts, screws, brackets, | 
springs, standoffs, arms, pawls, 
gears, pulleys and lots of inde- 
scribable metal stuff from Silicon 
Valley surplus to complement 


anyone's hardware hoard. 
92Z038 10 Lbs. for $10.00 


ATARI — 
1020 2 d | 
COLOR 

PRINTER 

For all Atari 8-bit computers. (Not 
PC-compatible! ) Package includes: 
printer, power supply, software, 


pens, paper and interface cable. 
These are new units in factory | 


sealed boxes. 
94C037 $14.95 each 


SURFACE 


4 > wre 
08) 943-97 
& . 

‘ Ff 


Write in 93 on Reader Service Card. 


| 95L007 


_ COMPUTER 


ose, CA 95131-1 1 14 


3%2"to5%" & 


$4.95 each 


MOUSE 


Watch your mouse in action! Se 
lectable 2- or 3-button operation 
Fully compatible with Mouse Sys- 
tems and Microsoft. 300 DPI opto- 
mechanical encoder. Six-ft. cable 
with DB-9 connector. FCC ap- 


| proved. Easy-to-follow instructions 


and software on 5.25" floppy disk. 
MUS3C $7.95 each 
DB25-M 

to RJil 

983004 79¢ each 
DB25-F to RJ1i1 

983005 79¢ each 


HEAVY mae a 
DUTY | 


INSTRUMENT CASES 


Unit splits apart for ease of access. 
ABS plastic used for flexibility and 
strength. Complete with black front 
and rear panels. IC115B includes 
ventilation slots and speaker re- 
cess. 

« 2.5" x 8" x 6.4" 


IC11i5A $6.20 
© 3.1" x 10" x 7.4" 

Ic1i5B8 $8.20 
UV LAMP 


This pocket-sized longwave ultra- 
violet light may be used for de- 
tecting invisible inks, minerals in 
rocks, etc. It's the size of a pocket 
pager and even has a belt clip to 
keep it handy. Runs on two "AA" 
batteries (not included). 3.25"W x 


1.75°H x 1"D. 
$7.95 each 


Rectangular , 2.5" long x 1,125" | 
wide by 0.375" deep. These 2000 | 
gauss magnets will definitely hold | 
your calendar up! Nota toy! 

98N013 $5.95 each 


CASE & 

POWER SUPPLY 
Mini tower case with 250W power 
supply, two 5.25" and two 3.5" 
external bays, plus one internal 
bay for hard drive. LEDs for power, 


turbo and HDD. 
97c001 $24. 95 each 


TV AUDIO 
DEMODULATOR 


Originally used in cable 
TV application, this sub- 
assembly takes channel 
3, 4 or S signal and de- F 
modulates the audio. 7 
Comes with documentation and 
schematics, plus additional sche- 
matics to build add-on video de- 
modulator board. 

92A028 $9.95 each 


- | 92M010 


EMERGENCY 
SURVIVAL 
| COMMUNI- 
| CATIONS 
| How to Build and Power Your 
| System Keys to survival news. 
Shortwave radio. World of amateur 
radio, Scanning. CB/Citizens Band. 
Personal com-munications 
. Satellite radio and guide. 
Alternate power sources. Free 
playing radios. Weather 
information. Radio antennas. 
Source lists. paper, 182pp, 8.5 x 


11. 
98x008 $19.95 


U.S. GOVERNMENT 
SPY ANTENNA 
Marked “Confidential Antenna & 
| Reel." 24 feet of open ladder line 
plus 18 feet of flexible braid. Hook | 
to antenna tuner and load up any 
940 . P/N 5666-1H-B1-1-10. 
14A00' _ $9.95 each 


ten: Dealers! 


PLUG 
& PLAY 
IDE CD-ROM 
| INTERFACE CARD 
System requirements: IBM PC 
| 386SX and higher or 100% com- 
patibles; plug and play operating 
system (Windows 95), or a Con- 
figuration Manager driver (INTEL 
CM for WIN 31/DOS). or 100% PnP 
BIOS; 16-bit ISA bus slot. Sup- 
ports up to two CD-ROM drives. 
Supports all ATAPI compliant IDE 
CD-ROM drives. No DMA support. 
| 16-bit I/O polled CD-ROM inter- 
face external connector. Hard- 
ware settings: IDE Interface In- 
terrupt (IRQ): 10, 11, 12, 14, 15; 
IDE Interface Port: Secondary, 
Tertiary, Quaternary (Note: all 
settings are PnP setable. More may 
be available). External Connec- 
| tors: 16-bit 1/0 polled CD-ROM 
interface. Sold by box of 20 only. 
98C007 0 for $19.95 


UNIPOLAR 
| STEPPER 
_ MOTOR DRIVER IC 


| UCN5804. Drives a unipolar step- 
per in one of three operating 
modes: single phase, two phase 
or half step. Up to 1.25 Amps per 
phase, Step and direction input. 
| Drive with a 555 timer, parallel 

port, etc. Build your own robot, 

anything that requires precision 

positioning. 
| 931002 


PULSE 
MOTOR =. 
42mm dia., 
22mm __ thick. 
Shaft: 3mm dia. ; | 
x 12mm long, with 13-tooth gear 
approx 16.6mm dia x 5mm thick. 

| 7.5°/step, 48s/rev., 12VDC, 502, 
6-wire. With spec sheet. 

$3.95 each 


COMBO PACK! 


One 931002 IC and 92M010 motor 
(both shown above) with sche- 


matics. 
931003 $7.95/set 


$4.50 each 


oe oe 


Store Hours: 9-6 M-F & 10-3 Sat. - Pacific 


Visa, M/C, AmEx Accepted. 
All Sales Final. 
Calilomia Residents Add Sales Tax. 
Additional on All Orders. 


Shipping 
Prices Good 60 Days from Date of Publication 


Send $2.00 For Our Latest Catalog! 
ir $4.00 Foreign. Refundable on First Order. 


Af 
7% “7 “a si te =f ~~ F & 
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Dear Nuts & Volts: 

| am a loyal reader of 
your magazine and have 
been for years because of 
your interesting articles, 
sources, and columns. 

In your Feb. ’99 issue, | 
saw an article about ATSTs 
decision to stop offering SSB 
phone service. 

This article seems to be 
geared more towards those 
users who do not want to 
give up their faithful SSB sys- 
tems and not to those who 
really want reliable inexpen- 
sive communications. 

The fact is, today's tech- 
nology offers many options 
to radio systems at a lower 
cost and higher reliability and 
quality. 

In the article, the mention 
of the Inmarsat Mini M alter- 


SS ck 


native, makes people fear this 
system with the warning of 
high rates and monthly fees. 
Comsat, for example, has 
many pricing plans available, 
many of which do not have a 
monthly fee. 

When compared to 
$4.99/min that ATST use to 
get in the US, the rates I can 
offer you with Comsat (as low 
as $2.15/min to the US and 
Canada) are much lower. 

Using Mini M also gives 
you the ability to send and 
receive basic E-Mail from 
your computer without extra 
equipment or modifications. 
As for the price of equip- 
ment, the $5000.00+ price 
you mention is for a com- 
plete marine system with a 
stabilized antenna designed 
for the rough seas. Less fre- 


quent users and those on 
shore may be able to cover 
their needs with a portable 
unit (Our Planet 1 phone is 
about the size of a small lap- 
top computer) for about 
$2,500.00. 

I was recently in St. 
Martin covering the Heineken 
regatta from one of the race 
committee boats. During one 
of the finishes, we were in a 
bad area for cellular recep- 
tion and too far for VHF, we 
were able to use my Planet 1 
Mini M phone to call in the 
race results and even do a 
live radio interview. 

I also used it to send E- 
Mail from my hotel room on 
the French side of the island 
because | could not connect 
to the strange French tele- 
phone system and they want- 
ed about $4.00 just to con- 
nect a call. 

Maybe you can do an arti- 
cle on the new satellite tech- 
nology in the near future. We 
should let the users see all 
options available and decide 
which systems works best for 


them. Please visit the Comsat 
web site at www.comsat.com 
for more information on 
Planet 1 (Mini M) and other 
services available from 
Comsat. Feel free to contact 
me with any questions or 
comments. 
Vincent Valldeperas 
Comsat Mobile 
Communications 


Hi, 

I've just discovered the 
N&V web site. | don't know if 
you do any articles on SMD's 
and SM construction. Perhaps 
your readers would be inter- 
ested in my web page at 
http://www.billssmd.mc 
mail.com | have worked on 
taming SMD's for hobby use 
for some years and there is a 
list of articles on SM on my 
site, mostly for EPE maga- 
zine. 

I'll be asking for a trial 
copy of Nuts & Volts it looks 
just the job. 

Best regards from UK 

Bill Mooney 
em bjjpm@mcmail.com 


INTERNET SECURITY CELLPHONE/CORDLESS GUIDE STOPPING POWER METERS peweMoce tues: 


e ds hackers use on 
the Net to pirate software (warez), and hack 
websites. Includes examples, countermeasures, 


assword defeats, Packet-Switched Networks, |p 


ow cellphones operate; mods. Vulnerabilities to = 
ack attack, antciiessieee. Cloning details for|As reported on “60 MINUTES"! 6th Edition! rpc Spey hon 


CASINO SECRETS 


NIX, epentnet, X.25, anonymous FTP, brute}; 
Ul 


force techs, lots of tips. More! $29. wris=29.4k 


INTERNET TRACKING & TRACING: Scammers, 


1S ex 


stop cookies from destroying your privacy. $25. wrds=8.4K 


Any 2 for $49, 3 for $64, all 4 for $79! 


nerabilities (especially for out-d: 


ATM SE 


TOPS 
SECRET 
WiWww.tsc- 


Established in 1971 by John Williams, 
Minutes,” Forbes, 


hi 9 p 
CONSUMERTRONICS ‘cnocr 33 wie" 
2430 Juan Tabo, NE, #259, ABQ, NM 87112 
P.O. Box 23097. ABO, NM 87192 


Fax: 505-292-4078 ‘rier only) 


ToDal.COM Special Projects: .../ Spaf-spp.html 


EE, former DOD weapons engineer and NIH physicist. Featured on CBS "60 |Remot esdropping plans of TV video “noise” signals. 
New York Times. Add total S/H (US, Canad). aa 1MO i ® te aneusee Decal h 
Vv 


SOCIAL ENGINEERING 
POLYGRAPH SECRETS 
By AN ORDER OF THE MAGNITUDE 
ULTIMATE SUCCESS MANUAL 
STEALTH TECHNOLOGY 


P Pagers; countermea- t 
sures. Plus plans for a Personal Pocket Paging|slow and stop meters! Hosted by a top expert in 
iS m (xmutter and receiver). More! $29. wrds=11.7K|the field. From the novice to the pro, an excellent 
source of info on these exciting devices! Great in 


combo with our SPM-related manuals! $29. (20min) ee eee 


ae THE 1.G. MANUAL Details external magnetic| MiInD CONTROL 

they the many vulnerabilities of Caller ID, |ways (applied to meters) outlaws use to slow down and| UNDER ATTACK! 
69, "57, Call Blocking, *67, et al. Describes ESS, SS7, stop power meters while drawing full loads. $25. wrds-49K]| RADIONICS MANUAL 

N/A, CAMA, DNR, Diverters, Centrex! $25, wrds=15.2K vty Sper H T ' 

KW-HR_ METERS: How watt-hour energy meters| HEAL THYSELF: 
F INE § work, calibration, error modes (many), ANSI Standards, | SECRET & ALTERNATE IDs 
All known methods used to hackFaxes and counter-letc. Demand and Polyphase Meters. Experimental re-| CRYPTANALYSIS TECHNIQUES 
measures. Includes computer fax modems, crimes, |sults to slow, stop power meters by others. $25. wrds=24.2K GOVERNMENT LAND GRAB 
interceptions, fax servers, fax-on-demand, proto- $49 3 for $ : Rocket's RED GLARE 
ols, parameters, compression, encryption, and fax SuRVIVAL GuNS & AMMO 
i S. More! $29. wrds=29.0K THE ULTIMATE DRIVER 


Describes in detail how computers penetrate each I 
other, and how VIRUSES, TRO} N HORSES, THE DintY=2 Dozen! 
WORMS are implemented. Dozens of computer PEIa(MiRU.Wailiel@atnnial U0.) 
crime and abuse methods and countermeasures. ISPs CATALOG! 


Includes disk filled with hacker text files and utili- DRO ECTS 
We dt design 


ties, and the legendary FLUSHOT+ protection sys- 
& build just 


tem. Internet advice, password defeats, glossary - 
much more! Manual + PC Disk! $39. wrds=49.5K 
’ about anythin, 
electronic! 


THE HACKER FiLEs: 
Hardware done 


: Expose’ 3 HD PC disks 

filled wi eo oe, colorful, highly Paty 

hacker, r text files covering many topics! $39. 
Voice: 505-237-2073 W%)|"- Both for only $69! 

")as SPECIAL PROJECTS. 

i ee how van Eck systems work, Send #10 SASE or §1 for SP Ap- 

and are also used in surveillance of computer systems.| plicati at 

phone privacy detailed! 29-wrls = 149K plication Form, ee get 


ine. VOU FOr On 


VISA, MC OK. No CODs. 
wrds= Estimated Word Count| 28° UP to 1 


Build the Pot-Box 


by Fred Blechman 


Useful to experimenters and circuit designers, the “Pot-Box” allows you to conveniently determine the best value of resistance to use in 
a circuit, as well as to test various components that must be used with resistance. You can build it for under $25.00 from all new parts. 

The Pot-Box is essentially a potentiometer substitution box. It contains five linear-taper decade-stepped potentiometers, each selected 
by a rotary switch, and two clip leads. Each “pot” has a pointer knob, so the potentiometer resistance at any position can be estimated. 
For greater accuracy, the lead resistance can be measured directly. 


ow many times have 

you had to hunt 

through your “junk 

box” looking for a 

potentiometer of just 

the right value when 
designing, testing, or repairing a cir- 
cuit? Finally, finding one you hope 
will do, you precariously perch the 
“pot” on the workbench and ginger- 
ly attach it to the circuit with clip 
leads. Then, ever so gently (for fear 
of upsetting the whole “rat’s nest” of 
wires), you rotate the potentiometer 
shaft. 

Sometimes this takes a screw- 
driver and three hands, but some- 
how you manage. After trying two or 
three different potentiometers, you 
finally find one that’s the proper 
range, and set it to the position that 


A Decade Potentiometer Box 


gives the desired circuit effect. Now 
you'll probably want to replace 
the potentiometer with a fixed 
resistor — but what value? Out 
comes the ohmmeter and more lead 
maneuvering ... 


What Is It? 


Well, with the “invention” of the 
“Pot-Box,” many of the difficulties 
just described are eliminated. As 


Decade Potentiometer 
Substitution Box 


NOTE! BEFORE USEING, turn 11 


Semtrots utiy counter-clock 


The Pot-Box uses five separate 
potentiometers and a selector 
-switch. The potentiometer values 
are arranged in decade fashion to 
cover all probable needs. 


shown in the Figure 1 schematic, the 
Pot-Box is essentially a potentiome- 
ter substitution box. It contains five 
linear-taper decade-stepped poten- 
tiometers, each wired to a rotary 
selector switch. Two clip leads are 
the connection to the outside world. 
Oddly, as useful as I've found this 
device, no one seems to manufac- 
ture one — but you can easily make 
your own for under $25.00. 

In use, the clip leads are merely 


weiset 


—_ 


connected to the test circuit, the 
selector switch is used to determine 
the potentiometer to be used, and 
the selected potentiometer knob is 
turned to vary the resistance. Each 
pot has a pointer knob, so the poten- 
tiometer resistance at any position 
can be estimated. More on this later. 

Note: The potentiometers in the 
Parts List are rated for 0.4 watts, ade- 
quate for today’s typical integrated 
and transistorized circuits. The Pot- 


Box is intended for low-power hobby- 
ist and experimenter circuitry, not 
Boulder Dam repairs! 


Finding the Parts 


On the face of it, this seems like 
a simple project — and it was, over 
30 years ago when | designed and 
built my first Pot-Box. In those days, 
with Lafayette Radio, Olson Radio, 
Allied Radio, and-other suppliers as 
a ready source of inexpensive parts 
for hobbyists and experimenters, it 
was simple to find the necessary 
parts at low cost. 

Things have changed. There 
seem to be fewer sources for low- 
cost parts, and the variety is very 
limited. RadioShack stocks only the 
most popular parts. Most mailorder 


firms have minimum orders and 
high shipping/handling costs. 

When | recently decided to write 
up my Pot-Box as a project for Nuts 
& Volts, | was dismayed at not being 
able to find a source for the parts at 
a reasonable cost. Everyone (includ- 
ing RadioShack) has knobs, switch- 
es, clip leads, and cabinets. But find- 
ing inexpensive linear-taper decade- 
value potentiometers of the same 
type was a real challenge — until | 


@ 32 FIBER JACKETED 
@ FIBER OPTIC CABLE 
High quality flexible black vinyl jacket fiber optic cable 
contains 32 clear plastic fiber optic strands. Hare's your 
Chance to stock up on fiber optic strands at a giveaway 
@ price. Strands can be easily pulled out of the jacketed 
@ cable. New high quality perfect for making colortul 
@ displays, high quality flexible light pipes, communica- 


tions etc 
@G1128 = $2. 00/ft »* $8.00/St * $35.00/25tt 


@ 

@ PICO 5VDC TO 75VDC CONVERTER 
Small converter takes 5VDC in and puts out about 75VDC 
Perfect for applications where you want to use low voltage DC to 

% light neon lamps; flourescent displays, etc. Size only 1 1/8"L x 

@ 11/16"W x 1/4°H. Has 4 pins for hookup. Past # PICO SB48S 


@ G1303 $2.00 ea. 


GREENPLUG® ELECTRICITY SAVER 


TYPE 1 FOR REFRIGERATOR/FREEZERS 
Brand new highly sophisticated electronic device which contains special IC 
circuitry to help reduce electricity usage. Simple to use just plug into any 
Standard 120V 3 slo AC outlet and then plug your refrigerator or freezer into 
the GreenPiug. The type 1 is designed forany 120VAC refrigerator or freezer 
with up to. a 7amp (840watts max) draw manifactured before 1992. Not for 
use on models with LED digital displays. Brand new with instructions. 


G9946 $3.98 ea. 


$ 9 VOLT SUPER HEAVY DUTY BATTERY 


rs Great for powering all sorts of electronic devices these standard size 
rt OV batteries are super heavy duty types made by GP. Part #16045 9V. 
We believe the date code might be from the end of 1997 but they are 
full power batteries that are mercury free so they are better for the 


environment 


@ G9973 2/$1.00 


$ BLINDING OUTPUT RED JUMBO LED 
Made by Everlight these clear 5mm T1 3/4 case LEDs 
produce a blinding red light. Prime tong lead units on tape 


and reel. 
G1124 =: 55/$1.00 . 


@ Factory reel of 1000/$175.00 


™ diffused lens. Brand new! 


G9831 69¢ ea. 


100/$59.00 


il 


| 61308 


BACKLIGHTED LARGE 

LCD DISPLAY 

Intelligent LCD display features a 2 5/16" X 

4 5/16" active display area and an overall size | 

of about 3 1/2" X 5 1/4" 

part#HG12603-A made by Hyundai. They have 

| : 10 IC’s on the reverse side and a 17 pin 

| connector, Unfortunately we have no specs or hookup data. They do have a slide 
control on the front that we suspect is for contrast or brightness. These are brand 

| new -prime but we are selling them “as is” because we have absolutely no info 


These are 


VE ALSO OFFER OVEF 


ELECTRONIC KITS 


http://www.goldmine-elec.com 
NOTE: All items subject to prior sale; All prices expire 6-01-99 
For Phone Orders Cal! 
or Fax Your Orders to 
For a Free Catalog Call: (602) 451-7454 
Foreign catalog request: send $5.00 


Minimum Order: $10 (plus min. $5 Shipping and Handling). We accept MasterCard, 


Visa. and persone however, we cannot acep rsonal checks on orders 
| outside the U.S mi Foreign Order Amount: (bins a minimum $10 S&H) 


150 DIFFERENT 


PO Box f 5408 
Scottsdale, AZ 85261 


800-445-0697 
(602) 661-8259 


POTTER & BRUMFIELD DUAL 


$4.95 ea. 


| GIANT CDS CELL 
+ Giant light sensitive 1° Dia, CDS 


| Prime! 


G1296 


$1.00 ea. 


Send for our new 
96 page catalog! 


IN-LINE PACKAGE 5VDC 

DRY REED RELAYS 

We have 2 different types of the small dip relays. Each has a coll 
voltage af SVOC. The JWD-107-1 has a coil resistance of 50022, 
2 minimum operating voltage of 3.8VDC, and a maximum 
Operating voltage of 19VDC. Contacts are 1 form A (SPST) rated 
10w max. The JWD-172-155 has a coil resistance of 20002, a 


= Freeto USAaddresses | 
' BRIGHT BLUE T1 LED } cell with dark res. in megohms 
4 Prime bright blue LED type 264UBD features a light blue and light res. less than 1Kohm. = send $5 it out of US 


JWD-107-1 


Write in 80 on Reader Service Card. 


minimum operating voltage of 3.8VDC and a maximum operat- 
ing voltage of 12VDC. Contacts are 1 form C (SPDT) rated 3w 

| max. Both relays fit into a standard 14 pin IC socket. Brand new 
marked with the Potter & Brumfield part # 


| SWD-172-155 
PITTI iisisiiiiiiiiiiiilisiitiiiiililiiiiitiiiirriririiiiliiiiriririiyrrrrt yy) 


61307 
G1308 


69¢ ea * 100/$60.00 
$1.00 ea © 100/$90.00 
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Great Books for Hobbyists, 


Students, Engineers .. . 


Simple, Low-Cost Electronics 
Projects 

by Fred Blechman 
Lear electronics with 
Fred Blechman's 
exciting new book. 
Begin with simple 


theory and parts list, as well as information 
on troubleshooting and testing, Build 
voltmeters and multimeters, inductance and 
semiconductor testers, variable frequency 
audio oscillators, a photoelectric counter, 
and much more! 

1-878707-46-9/224 pages/$19.95 


Controlling the World with Your PC 
by Paul Bergsman 
PC Disk Included! 
Connect your 
computer to the real 
world and make it do 
useful work like 
controlling stepper 
motors, tuming 
appliances on and off, 
or monitoring fluid levels. PC disk contains 
software files in ready-to-use form. 
1-878707-15-9/208 pages/$35.00 


The Forrest Mims Engineer’s 
Notebook 

by Forrest Mims III 
This revised edition of 
Forrest's classic book 
includes hundreds of 
useful circuits built from 
integrated circuits and 
other parts available 
from convenient 
sources. 
1-878707-03-5/156 pages/$19.95 


The Integrated Circuit Hobbyist’s 
Handbook 


by Thomas R. Powers 
Covers the major 
types of integrated 
circuit devices— 
linear, TTL, and 
CMOS—and 
provides complete 
details and theory 
about their 
operation. Contains lots of useful application 
circuits—an essential reference for every 
hobbyist. 1-878707-12-4/256 pages/$19.95 


Order on the Web! 
For these and other great books 
on electronics, visit: 


www.LLH-Publishing.com 


or 
call 1-800-247-6553 to use a 
major credit card, or send check or 
money order to: 


LL 


Technology Publishing 
3578 Old Rail Road 
Eagle Rock, VA 24085 


20 Write in 81 on Reader Service Card. 


discovered Tech America! 

Tech America is primarily a 
mailorder operation with a huge 
over-500-page FULL COLOR cata- 
log. They have NO MINIMUM 
ORDER, with shipping only a flat 
$4.00 in most cases! And their large 
selection of parts is perfect for hob- 
byists and experimenters. 

| found EVERY PART for this 
project in the Tech America catalog, 
or their monthly flyers, for a total 
cost under $25.00! In particular, the 
potentiometers are perfect for this 
project: small, linear, easy to mount, 
and in decade values — 100 ohms, 
IK, 10K, 100K, and 1M — for only 
$1.75 each. (Unfortunately, | could 
not find. a similar 10-ohm pot or | 
would have also used that.) 

The rotary switch, cabinet, and 
knobs were almost as | would have 
designed them myself for this pro- 
ject — although the rotary switch 
had one unused position, and the 
inside of the cabinet needed some 
minor modifications (described 
later). 

The only electrical parts are the 
potentiometers and switch. If you 
order the potentiometers in the Parts 
List, you'll get the right parts, WITH 
a mounting nut. When | first ordered 
the potentiometers for this project, 
they came without mounting nuts, 
and the mounting bushing was a 
METRIC size. | spent hours vainly 
looking for matching nuts. When | 
complained to Tech America, they 
made arrangements to now include 
the nut with each of these poten- 
tiometers. They are REALLY into 
customer service! 


The Pot-Box is 
being used here in 
testing a garage 
door opener circuit 
board with an 
apparent bad 
resistor. 


If you should order the poten- 
tiometers from another source, 
make sure they are “linear-taper” 
rather than the more common 
“audio-taper.” The linear-taper pots 
have a resistance that varies pro- 
portional to their rotation, while 
audio taper pots as they are rotated 
follow a logarithmic resistance 
curve. 


| used subminiature IC test clips 
to make the external connections, 
since these have tiny hooks at the 
end for holding onto small leads. 
You may prefer regular or mini alli- 
gator clips, or you may even prefer 
to use binding posts on the cabinet. 

Incidentally, my original over- 
30-years-ago Pot-Box used dial 
plates that made it easy to estimate 


All the parts for the Pot-Box are shown 
here, and are available from 


Tech America. 


the value setting of each linear pot. | 
have not been able to find these dial 
plates any longer, so they were not 
used in this latest Pot-Box. 

Don’t use too small a cabinet or 
you might find yourself cramped. 
Don’t use a metal case or you'll need 
to insulate everything from the case 
— too much trouble. The plastic cabi- 
net specified in the Parts List is easy 
to drill holes through, and is perfect 
for the small potentiometers used. If 
you decide to use larger potentiome- 
ters, or if you find and wish to use dial 
plates, you'll need a larger cabinet. 


Construction 


| decided on the layout shown in 
the schematic and photos, with the 
rotary selector switch in the top left 
corner, and each pot in DESCEND- 
ING value going clockwise from the 
switch. 

You might wonder at this seem- 


The wiring behind the panel 
can be confusing, so wires of 
different colors are used. 


ingly backward approach of starting 
with the highest value pot (1M) and 
ending with the lowest value (100 
ohms). But think about it. When 
using the Pot-Box, you want to start 
with the HIGHEST resistance (lowest 
current) for safety, and go to lower 
resistance (higher current) from 
there. Therefore, it seems reason- 
able to use clockwise orientation for 
increased current. Arguments can 
be made for other layouts, so suit 
yourself, since you will be the user. 

The entire project is assembled 
in the upper half of the cabinet. The 
potentiometers and rotary switch are 
mounted through holes in the top 
panel and held in place with the 
mounting nuts provided. 

Looking at the photo of the 
inside of the Pot-Box, note that the 
potentiometers and switch can be 
oriented so that their terminals face 
toward the center of the box. This 
simplifies wiring. The switch has a 
small locking tab to prevent turning; 
a small hole in the panel is needed 
for this tab, 

The particular BUD cabinet 
specified in the Parts List has four 


internal bosses apparently 
intended for mounting a circuit 
board. These interfered with the 
potentiometers, so using a hot 
soldering iron, | melted and cut 
these bosses away. 

When wiring, | used bare 
wire for the “common” connec- 
tion to each pot. (Looking at the 
back of the pot, with the termi- 
nals at the top, the rightmost ter- 
minal is the common for this 
project.) To eliminate wiring 
errors to the individual pots, | 
used a different colored wire 
(stripped from ribbon cable) 
between each pot and its center 
terminal. 

Use an ohmmeter to deter- 
mine the switch terminals for 
each position. Turning the 
Switch to its full CLOCKWISE posi- 
tion, wire the lowest valued pot (100 
ohms) to the active terminal, and 
then the others in decade sequence. 
Using the seven-position switch 
specified in the Parts List, you'll have 
two unused terminals. 

Use insulated wire from the 
wiper terminal of the switch and the 
potentiometer common connection 
to the red and black clip leads, P1 
and P2. Although there is no real sig- 
nificance here to the black or red 
test clip, since no _ polarity is 


Parts List 


All Part Numbers are from Tech America, 
P.O. Box 1981, Fort Worth, TX 76101-1981. 


800) 813- 
0087; Support: 1-800) 876-5292. Internet: 
.techam. 


order, $4.00 total shi; 


Orders: 1-800) 877-0072; Fax: 


All potentiometers (R1-R5) are 20mm diame- 
ter, 0.4 watts, linear taper, and come with 
mounting nut. Current price is $1.75 each: 


SW11 - Single-pole 


910-0229 $1.30) 


P2 - Black subminiature test clip (Tech 


America 910-0230 $1.30) 


5.63"x3.25"x1.5" (Tech America 


Cabinet, 
910-1245 $3.74) 
Pointer 


seven-position non-shorting 
rotary switch (Tech America 900-7104 $1.99) 
Pi - Red subminiature test clip (Tech America 


Figure 1 - Decade Potentiometer Box Schematic 


involved, | prefer to have the “com- 
mon” black. A small notch in the 
edge of the cabinet allows the test 
clip leads to exit the cabinet. 

Now it's just a matter of turning 
the switch and each pot fully coun- 
terclockwise and installing the knobs 
as shown in the photographs. 

Panel markings may be dry- 
transfer letters, tape labels, or your 
favorite method. | used a computer 
desktop publishing program to print 
the labels, and pasted them to the 
cabinet with rubber cement. 


Checkout 


Turn all knobs to the 
extreme counterclockwise 
position. For the switch, this 
is straight up. For the pots, 
this should be at about the 
seven-o'clock position. 
Connect an ohmmeter to the 
test clips. If the wiring is cor- 
rect, the Pot-Box is OFF, so 
there should be no resistance 
reading. 

Turning the switch clock- 
wise, the next switch position 
is also OFF. The next switch 
position enables the 1M 
potentiometer. As the 1M pot 
is rotated clockwise, the 
resistance should drop from 
one megohm to about 500K 
at mid-point, and near zero at 
the extreme clockwise posi- 
tion. 

Since these are linear 


. 


pots, the knob position gives you a 
fair indication of value. 

Don't be alarmed if your ohm- 
meter does not show exactly one 
megohm at one end and zero at the 
other. These are not.expensive, high- 
accuracy potentiometers. 

Once again, | have chosen to 
start with the highest resistance in 
the counterclockwise position, so 
that turning clockwise lowers the 
resistance. You may prefer to do this 
the opposite way, in which case you 
simply wire the common to the 
OTHER (leftmost) terminal of each 
potentiometer. 

Next, turn the switch to each 
position and check the resistance 
reading of each of the pots, both for 
value and direction of lesser resis- 
tance. 


Using the Pot-Box 


If you are designing a circuit, but 
not quite sure of the proper resis- 
tance to use at a particular place, 
use one of the pots in the Pot-Box. 
Set the switch to a pot value higher 
than your expected resistance and 
work down from there. After making 
sure the pot knob is fully counter- 
clockwise, connect the two clip leads 
from the Pot-Box to the appropriate 
point in your circuit. 

The convenience of the Pot-Box 
is hard to appreciate until you use it. 
Since being built over 30 years ago, 
I’ve used it repeatedly, from check- 
ing meter movements (use a pot in 


series with a battery and a 
known good milliamme- 
ter; start with a high value 
pot and work down), to 
establishing proper tran- 
sistor biasing resistor val- 
ues, finding the right 
resistance for a desired 
frequency in an oscillator 
circuit, and watching the 
effect of varying the resis- 
tance in test circuits of all 
kinds. 

In critical circuits, 
where a resistance substi- 
tution box jumps the gap 
between the value you 
need and the next higher 
or lower box value, the 
Pot-Box lets you “zero-in” 
on just the value you 
want! 

Be aware that the Pot-Box and 
its leads are not shielded, and may 
cause oscillation or detuning of high- 
frequency circuits. Audio circuits 
should pose no problem. 

About the only other precaution 
you should observe is to stay within 
the power rating of the potentiome- 
ters you use. If you use the suggest- 
ed 0.4 watt potentiometers, this 
means not pushing more than about 
60 milliamperes through the 100- 
ohm pot (which only takes 6.0 volts 
if nothing else is in series) or 20 mil- 
liamperes through the 1K pot (about 
20 volts). The higher resistance pots 
would require higher voltages to 
exceed 0.4 watts. 

Still concerned? Then, before 
connecting the Pot-Box to your cir- 
cuit, measure the voltage that will be 
applied to the pot terminals. Multiply 
that voltage by itself, and divide the 
result by the maximum pot resis- 
tance. The result should not exceed 
the pot wattage rating. Example: 
voltage is 9 volts, pot is 1000 ohms; 
9x9=81, divided by 1000 equals .081 
watts. 

Except for the 100-ohm pot, cir- 
cuits powered by nine-volt transistor 
radio batteries are no threat, but be 
careful about how much current you 
try to shove through the Pot-Box 
from automobile circuits, which typi- 
cally draw amperes, or from 117VAC 
wall power! Although modest in cost 
and effort to build, the Pot-Box is an 
experimenter’s delight. NV 


Factory Direct 


l 
may) RECORDER 


“BUILT LIKE A BATTLESHIP" 


Heavy duty commercial recorder - 


SPECIAL 


NOT improvised from consumer models} 
© 12, 14, and 16 hour models also available 


¢ BUILT-IN voice activation (add $30) 


=| e Applications information included 
we Dimensions: 11.5.x 7.0x 2.75" 


COD’ OK. Sorry, no credit cards. Free catalog USA only; other countries $5, Price Includes UPS to 48 States on Pre-Paid Orders 


Viking Lente mation 0 secsve park ave 4600 an Francisco, CA 9413 


Phone: (415) 468-2066 - Fax: (415) 468-2067 - Web: www.vikingint.com 


Write in 83 on Reader Service Card. 


SATELLITE TV — 


HACKERS ‘BIBLE’! 


The SECRETS are REVEALED! 


e The principles of security 
e Descrambler building blocks 


e Smart cards, information wars & stupid mistakes 
e Cracking codes (includes DirecTv source code) 
e Installing and hooking up descramblers ° 

e Video manipulative systems...and much more... 


www.baylin.com 
or... call 800-483-2423 


ORDER via Internet or Send $60 plus $4 s/h to: 
Baylin Publications, 1905 Mariposa, Boulder, CO 80302 


MASTER,VISA & AMEX /COD orders accepted 


576 pages, 6” x 8-1/2” 
NEW! 
5th Edition 
Telephone: 303-449-4551 
FAX: 303-939-8720 


FREE CATALOG - Satellite TV books, videos and software 


Write in 62 on Reader Service Card. 
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| OSCILLOSCOPES: & ACCESSORIES | 


OSCILLOSCOPES 


HP 54501A 100 MHz 4-ch, Digitizing $1,250.00 
Oscilloscope, 1 MHz single shot 
TEK 2236 100 MHz 2-ch. Oscilloscope, o.....ie ccc eeetseecn ec $900.00 


wivoltmeter & counter-timer 


TEK 2247A 100 MHz 4-ch. Oscilloscope, $1,600.00 
w/voltmeter & counter-timer 

TEK 2465 300 MHz 4-channe! Oscilloscope $2,250.00 

TEK 7104 1 GHz Oscilloscope, .... : $3,500.00 


with 7A29, 7A29-04, 7B10, 7B15 
TEK 7844 400 MHz Dua! Beam Oscilloscope oh I  Bavewes IR | 
with 7A24,7A26,7880,7B85 
TEK 7854 400 MHz Waveform Processing 
Scope,w/7A24,7A26,7B80,7B87 
TEK 7904 500 MHz Oscilloscope, ...... 
with 7A24, 7A26, 7880, 7B85 
TEK SC502 15 MHz Dual Trace Oscilloscope, TM500 series ............. 
TEK TAS475 100 MHz 4-channel Oscilloscope ... + 


PROBES 
HP 1122A Probe Power Supply . eat Habe 
TEK 1101A Accessory Power Supply, for FET probes SS fe SE 
TEK P6046 100 MHz Differential Probe . ; Tn 
TEK P6150 9 GHz 10X/ 3 GHz .. wre, v4 
1X 50 Ohm Probe, SMA(m) output 
TEK P6201 900 MHz 1X/10X/100X FET Probe .. 
TEK P6202A 500 MHz 10X FET Probe . 
TEK P6203 1 GHz 10X Active Probe, for 11000 series. 
TEK P6701-opt.02 O/E Converter. ........... Ne 
450-1050 nm/0-1 mW: DC-700 MHz. ST conn. 


CALIBRATION 
TEK SG503 Level Generator, 250 kHz-250 MHz, TM500 series ........ hay 


“WAVEFORM GENERATORS if 
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FUNCTION 

HP 3312A 13 MHz Function Generator .. csserssereeeee $600.00 

HP 3325A 21 MHz Synthesized Function Generator, HPIB ........... $1,000.00 

HP 3325A-002 21 MHZ FUMction oo.....ccccccccec ce cceeececssencnenseovensnenone $1,500.00 
Generator, high voltage output option 

HP 8165A-002,003 Prog. Signal Souro8, 0... eee ... $1,750.00 
1 mHz-50 MHz, log sweep, rear out 
20 MS/s, 12 bits, SOppm synthesis <1MHz_ 

TEK AWG5105-opt.02 Arbitrary Waveform ......... $1,250.00 
Generator, dual channel option 

TEK DDS01 Digital Delay & Burst Gen., .. $275.00 


for function & pulse gen’s 
TEK FG501 1 MHz Function Generator, TM500 series .................. 
TEK FG502 11 MHz Function Generator, TM500 series 
TEK FG503 3 MHz Function Generator, TMSO0 series ...... 
TEK RG501 Ramp Generator, TM500 series ................ : 
Synthesized Function Generator, GPIB 


PULSE 

BERKELEY NUCLEONICS 70858 ......... Fence 
Digital Delay Generator, 0-100 mS, 1 nS res. Hz-5 MHz 

HP 80076 100 MHz Pulse Generator . Sadbastocs 

HP 80128 50 MHz Pulse Generator, variable transition time 

HP 8015A-002 50 MHz Dual Output ... peaiensey Savessts0) 
Pulse Generator, gated burst option 


¥ 
g 


HP 8082A 250 MHz Oual Output Pulse Generator 
HP 8110A/ 2x 81103A 150 MHz Dual 
Pulse Generator, HPIB 
HP 8115A 50 MHz Dual Channel Pulse Generator, HPIB 
TEK PGS02 250 MHz Pulse Generator, .. 
Tr<1nS, TM5S00 series 
TEK PG505 100 kHz Pulse Generator, o.oo ese ees teteeentene 
80 V peak, TM500 series 
TEK PG508 50 MHz Pulse Generator, TM500 series .. 
WAVETEK 191 20 MHz Pulse / Function Generator . 
WAVETEK 802 50 MHz Pulse Generator ...... 


VOLTAGE & CURRENT: 


VOLTMETERS 

FLUKE 845AR High impedance Voltmeter / Null Detector .........,...... ‘is 

HP 3456A 6-1/2 Digit Voltmeter, HPIB .. wh 

HP 3478A 5-1/2 digit Multimeter, HPIB . 

KEITHLEY 181 6-1/2 digit .. 
Nanovoltmeter, 10 nV sen tivity, GPIB 

SOLARTRON 7081 ba oh ema Riasdutveclesves 

TEK DM5010 4-1/2 digit Multimeter, . 
TM5000 series plug-in 

TEK DMS01A 4-1/2 digit Multimeter, 0.0.00... occ 
TMS500 series plug-in 


CALIBRATION 
Standard, 10 VAMS, 0-10 mA 

FLUKE 515A Portable Calibrator, ... essddcembaambenenvecerel 
OC/AC/Ohms, line & battery power 

FLUKE 5220A Transconductance 0.0... oseccscsessnereerseeens 
Amplifier, DC-5 kHz, 0-20 A 

FLUKE 731B DC Reference Standard .... 

VALHALLA 2703 AC Voit.Std., . 
0-120V/10 Hz-100 kHz;120- 
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WE BUY AND SELL 


Inquiries 303-438-9662 


e Fax 303-438-9685 


Orders only 800-538-1493 


530 Compton St., 


VOLTAGE SOURCES 


HP 6115A Precision Dual Range Powe .........6csccpseseseneseness .. $850.00 
Supply, SOV 0.8A / 100V 0.44 
KEITHLEY 228 Programmable Voltage/Current Source ... $2,500.00 


CURRENT METERS '& SOURCES 
HP 4140B Picoammeter / DC Voltage 
Source, without test fixture 
HP 6177C DC Current Source, to 50 V, 500 mA et 
HP 6181C DC Current Source, to 100 V, 250 MA ........... 
HP 6186B DC Current Source, to 300 V, 100 mA.. : 
HP 6186C DC Current Source, to 300 V, 100 mA ........ 
KEITHLEY 225 Current Source, . ee $500. 
0.1 UA-100 mA, 10-100 V compliance 
KEITHLEY 227 Current Source, 1 uA-1 A, 0-50 V compliance ........... $800. 
KEITHLEY 261 Picoampere Source o.....-....ssee- pattie SOL 
TEK A6303 AC/DC Current Probe, 500 Amps peak ... saepentesiNoth carey 
TEK AM503/A6302/TM501 AC/DC Current Probe System { 
TEK CT-5 -opt.05 High Current ... a pS ed 
Translormer for P6021/A6302, ‘to 000A 
TEK P6022 AC Current Probe .. Pees a S 
whermination, 935 Hz-120 MHz, 6 A pk 


IMPEDANCE & COMPONENT TEST 


LOR. 

BOONTON 62AD 1 MHz Inductance Meter, 2-2000 uH .. 

BOONTON 72BD 1 MHz Capacitance Meter, 3-1/2 ask d 

GR 1689-M 5 digit LCR Meter, 12 Hz-100 kHz.. pa tuecaeteat 

HP 4262A-101 3-1/2 digit LCR Meter, .......... sae SatSiitassbanenae 
120 Hz/ 1 KH2/ 10 kHz test, HPIB 


STANDARDS 


E.S.1, SR1010 Resistance Transfer ..............0... ... $550.00 
Standards, 1 Ohm-100 K/step 

E.S.1. SR1050-1M Resistance oo... cscsedscsseesssssescesecsueessceseesevece $2,000.00 
Transfer Standard, 1 Megohm/step 

GR 1404-A 1000 pF Reference Standard oases .... $700.00 

GR: 1406 Standard Air Capacitors, .. .. $375.00 
GR900 connector, 0.1% acc. 

GR 1432-U 4-Decade Resistor, . SS tS $100.00 
0-111,10 Ohms, 0.01 Ohm resolution 

GR 1433-G 7-Decade Resistor, 20.0... sees .. $275.00 
0-1,111, 110 Megehms 0.1 Ohm res, 

GR 1433-J 4-Decade Resistor, . $150.00 


Py r Soha a ace 
GR 1433-K 4-Decade Resistor, ...........cs:ssssssesersssnessnersnecsaresuesenvesnectee $150.00 
0-1,110 Ohms, 0.1 Ohm resolution 


GR 1433-L 4-Decade Resistor, . sbaapevbavcieWeosssassetiazevéng3ctsoestarg ROO! 
0-111,100 Ohms, 10 Ohms resolution 
GR 1433-N 5-Decade Resistor, . .. $200.00 


0-11,111 Ohms, 0.1 Ohm resolution — 
GR 1433-X 6-Decade Resistor, .. 

to 111,111.0 Ohms, 0.1 Ohm. res. 
GR 1482-series Standard Inductors ..... 
VALHALLA 2724A Programmable Resi 

Standard, 0-11 Gigaohms, GPIB 


. Hl & LO RESISTANCE 


HP 4328A Milliohmeter ....... 


T.D.R. 

TEK 1502-opt:04 Time Domain... .scecsesseecsesessesneosesveceasestsnseesecnonns $1,400.00 
Refiectometer, 0-2,000 feet, chart recorder 

TEK 1503-0pt.04 Time Domain Retlectometer, ........c..cc0-sceeee $1,400.00 
0-50,000 feet,chart recorder 


POWER SUPPLIES 


SINGLE OUTPUT 

HP 6002A-001 0-60 V/ 0-10 A/ 200 Watts max. 
Autoranging Power Supply 

HP 6011A Autoranging 0-20 V 0-120 0... 
A Power Supply, 1000 W max 

HP 6200B Dual Range Supply, 
0-20 V 0-1. 5 A/ 0-40 V 0-750 mA cvcc 

HP 62018 0-20 V 0-1.5 A CV/CC Power Supply ...--:cccisrserseecnrsrersnnse 

HP 6207B 0-160 V 0-200 mA CV/CC Power Supply ......... 

HP 6256B 0-10 V 0-20 A CV/CC Power Supply .........--..0 

HP 6260B-027 0-10 V 0-100 A CVICCT oon. cccccccccsessesseennenrecenes 
Power Supply; 208 VAC line 


HP 6261B-027 0-20 V 0-50 A CVICCE ooociccccccecccsscunesssneeestoretsmenrernee $675.00 
Power Supply; 208 VAC line 
HP 6263B 0-20 V 0-10 A CV/CC Power Supply ew, $400.00 
HP 6266B 0-40 V 0-5 A CV/CC Power Supply ... ..-». $400.00 
HP 6267B 0-40 V 0-10 A CV/CC Power Supply. ... $500.00 
HP 6269B-028 0-40 V 0-50 ACVICC ............. ... $900.00 
Power Supply; 230 VAC line 
HP 6271B 0-60 V 0-3 A CV/CC Power Supply....... = oem tte astiss $400.00 
HP 6281A 0-7.5 V 0-5 ACV/CC Power Supply ..........-.cccccisscosesssoveeene $150.00 
HP 6289A 0-40 V 0-1.5 A CV/CC Power Supply ...... $175.00 
HP 6299A 0-100 V 0-750 mA CV/CC Power Supply ... $200.00 
HP 6384A 4.0-5.5 V at 8 A CV/CL Power Supply ..... .... $125.00 
HP 6434B 0-40 V 0-25 A CV/CC Power Supply .... ... $800.00 
HP 6443B 0-120 V 0-2.5 A CV/CC Power Supply ...... .. $450.00 
KEPCO ABC-1500M 0-1500 V 10 mA CV/CL Power Supply .. $125.00 
KEPCO ATE 36-30M 0-36 V 0-30 A CV/CC Power Supply . ... $900.00 
KEPCO ATE 36-8M 0-36 V 0-8 A CV/CC Power Supply ..... suvivscesee $375.00 
teenie ny OO CUD Comet SPR ssseesseeaeaee $600.00 
SORENSEN DCR 20-25B 200... .. $550.00 
0-20 V 0-25 A CV/CC Power Supply 
SORENSON DCR 600-0.75B .. sa leyee heise cis teuiieien SOODIND 
0-600 V 0-750 mA CV/CC Power Supply. ; 
SORENSON SAL 20-12 0-20 V 0-12 A CV/CC Power Supply ............ $400.00 
SORENSON SAL 60-8 0-60 V 0-8 A CV/CC Power Supply .....::...++-. $600.00 


Unit *C, Broomfield, Colorado 80020 


TEK PS501-1 Power Supply, 0-20 V, 2 MV (OS... .....ccceccecesensreentene 
400 mA, TMS500 series 


MULTIPLE OUTPUT 

HP 6205C Dual Output Supply, .o....c...csessossessususesessesesesssnssecseneentennses 
0-40 V 300 mA or 0-20 V 600 mA 

HP 6227B Dual 0-25 V 0-2 A CV/CC Power Supply 

HP 6228B Dual 0-50 V 0-1 A CV/CC Power Supply ... 

HP 62368 Triple Output Supply, 10.4/-20VO05A&06V25A 

HP 6253A Dual 0-20 V 0-3 A CV/CC Power Supply . 

HP 6255A Dual 0-40 V 0-1.5 A CV/CC Power Supply ... aiesy 

LAMBDA LPD-422-FM Dual 0-40 V 0-1 A CV/CC Power Supply 

LAMBDA LPT-7202-FM Triple Output Power Supply a 

TEK PS5010 Programmable 
Triple Power Supply, TM5000 series 

TEK PS503A Dual Power Supply, TM500 S@ri@S ooo... ccssessepeeeeseenes 


MISCELLANEOUS 

ACME PS2L-500 Programmable Load, oo... ccceeseecenencnee 
0-75 V / 0-75 A/ 500 Watts max. 

ELGAR 17518/461 AC Power Source, ...........0..0.. 
0-135 VAC, 1750 Watts, fixed freq.ose. 

HP 59501B HPIB Isolated DAC/Power Supply Programmer .. 

HP 6825A Bipolar Power Supply/ Amplifier, +/-20V 2 A.... : 

KEPCO BOP 20-20M Bipolar Op Ampl oo.o....o ccc cccccccceesesceeeensenee 
Power Supply, to20V 20A 

KEPCO BOP 36-5M Bipolar Op Amp/ 
Power Supply, to 36 V5 A 

KEPCO BOP 50-2M Bipolar Op AMpl ...........ccsssscessssereeseesesneenscnsneenes 
Power Supply, to 50V2 A 

TRANSISTOR DEVICES DAL-50-15-100 ooo. 
Programmable Load, 0-50 V, 0-15 A, 100 Watts max. 


TIME & FREQUENCY 


UNIVERSAL COUNTERS 

HP 5315A-001 100 MHz/100 nS Universal ............-.0secsesyeesseessseegsneenes 
Counter, TCXO reference option 

HP 5315A-002,003 100 MH2/100 9S UNive .o....cccccccsscssacessssseeccnesesnenets $650.00 
Counter; batt. power & 1 GHz C-ch. 

HP 5315A-003 100 MHz/100 nS Univ. . 
Counter, 1 GHz C-channel option 

HP 5315B 100 MHz/ 100 nS Universal Counter ... 

HP 5316A 100 MHz/100 nS Universal Counter, HPIB .. 

HP 5316A-001,003 100 MHz/ 100 nS .. 
Univ. Counter, HPIB, TCXO, 1 GHz C-ch. 

HP 5316B 100 MHz/ 100 nS Universal Counter, HPIB....... 

HP 5334B-010,060 100 MHz Universal Counter, ba Le 0) 

HP 5335A 200 MHz Universal / Statistical Counter ............ 

HP 5364A Microwave Mixer / Detector, .. ae 
for modulation domain an. 

HP 5371A 500 MHz Frequency & Time Interval Analyzer 

PHILIPS PM6666 120 MHz/ 100-nS Universal Counter, GPIB .. 

TEK DC5004 Programmabie ... aS . 
100 MH2/100nS Counter/Timer, TMS000 series 

TEK DC5009 Programmable 135 MHz .. Senbeistasepoitatoetipattiee 
Univ. Counter/Timer, TM5000 series 

TEK DC5010 350 MHz / 3,125 nS Universal 
Counter, TMS000 series 

TEK DCS503A 125 MHz/100 nS Universal .......-..cssecserocssssenersersenanens 
Counter, TM500 series 

TEK DCSO9 135 MHz/ 10. nS Universal 2.0.00... cccseeecceeeeeeecane 
Counter, TM500 series 


FREQUENCY COUNTERS 
EIP 575 18 GHz Source Locking Counter, GPIB 


FLUKE 7220A-010, 131,351 1.3 GHz Counter; .........ccccccce . .00 
battery power, OCXO, and res. mull. 

HP 5340A 18 GHz Frequency Courter ..........ecssesssesssersssssneassnssnvevennens $450.00 

HP 5343A-001 26,5 GHz Frequency .o....e.c.ccosssemen aa Lcpakish . $3,500.00 
Counter, OCXO reference 

HP 5345A/5355A/5356B 26,5 GH2 ooo... oosscecsscepccceseenseeeneressenevennene $8,500,00 
CW/Pulse Frequency Counter 

TEK DPEO1 9.3 GHz PreaCmbey, ........sssiscssescsesscesssscbconsneedevectiaetes canoes $225.00 
divide by 16, TM500 series 

STANDARDS 

HP 105B Quartz Oscillator, 0.1/ 1.0/ 5.0 MHz, battery power ......... $1,500.00 

HP 5061A Cesium Frequency ...........ccssscsssccsssenseseconssnescniesnvennsnenee $6,500.00 
Standard, 0,1/1.0/5.0/10.0 MHz outputs 

HP 5065A-002 Rubidium Frequency Standard, ............... $3,500.00 
0.1/1.0/5.0/10.0 MHz out 

HP 5087A Distribution Amplifier, 12 i ee at 1 MHz. coone $1,500.00 

HP 5087A-opt.032 Distribution Amplifier, .. costdceer reser $1,750.00 
12 outputs at 5 MHz . 

HP 5087A-opt.033 Distribution Amplifier; ......0......css0sscerenee ests $1,750.00 
12 outputs at 10 MHz . 

| __ AUDIO & BASEBAND 

SPECTRUM ANALYZERS 

HP 3586C Selective Level Meter, ..........60-cccceccseeesssecseessseparseeeeerse $1,500.00 
50 Hz-32.5 MHz, 50 & 75 ohms 

TEK 7LS/L3/R7603 Spectrum AnallyZet, .....c..cssccsseesseeceners ccc hee $1,500.00 
20 Hz-5 MHz, 10 Hz min. res.,wirame 

DISTORTION ANALYZERS 


HP 339A Distortion Analyzer, built-in low distortion osc. . 
HP 8903A-001 Audio Analyzer, ..........c.c00 ea 
20 Hz-108 kHz; rear panel input 
HP 89038-001 013,051 Audio Analyzer, 
20 Hz-100 kHz; C-message, CCITT 
TEK DA4084 Programmable Distortion Analyzer ...........,..-ec0seseer-ers 


AMS VOLTMETERS 
FLUKE 8920A True RMS Voltmeter, 180 uV-700 V, 10 Hz-20 MHz..... $450.00 


22 = April 1999/Nuts & Volts Magazine 


Write in 86 on Reader Service Card. 


90 DAY WARRANTY PARTS AND LABOR ° 
TEST EQUIPMENT WANTED CALL OR FAX LIST °* 


10 DAY INSPECTION 
OPEN ACCOUNTS 


FLUKE 8922A True RMS Voltmeter, ............... ... $450.00 
180 uV-700 V, 2 Hz-11 MHz 

OSCILLATORS 

HP 209A Sine/Square Wave Generator. ......... $225.00 
4 Hz-2 MHz, 5 VAMS max. 

HP 3336C Synthesizer / Level Generator, 10 Hz-21 MHz .. $1,400.00 

TEK SG5010 Programmable Oscillator, 10 Hz-163,8 kHz .. $2,750.00 

TEK SG502 Sine/Square Osc. .............. =. . $200.00 
5 Hz-500 kHz, 70 dB step atien.,TMS00 

HP 3575A-003 Gain/Phase Meter, 1 Hz-13 MHz, dual display . $850.00 

HP 461A Amplifier, 20/40 dB, 1 kH2z-150 MHz, 0.5 V/50 Ohms . $125.00 

MISCELLANEOUS 

KROHN-HITE 3103 High/Low Pass ...... $350.00 
Filter, 10 Hz-3 MHz, 24 dB/octave 

KROHN-HITE 3202 Dual HP/LP/BP/BR Filter, $450.00 
20 Hz-2 MHz, 24 dB/octave 

KROHN-HITE 3342R Dual HP/LP Filter $900.00 
0.001 Hz-99.9 kHz, 48 dBVoctave 

KROHN-HITE 3750 LP/HP/BP/BA Filter, ...$600.00 
0.02 Hz-20 kHz, 6/12/18/24 dB/oct. 

KROHN-HITE DCA-10R 10 Watt Amplifier, .. $450.00 


20 dB gain, DC-1 MHz, 600-1000 Onms 
ROCKLAND 852 Dual Highpass/Lowpass Filter, 0.1 Hz-111 kHz...... $900.00 
TEK AM502 Ditferontial Amplifier, 0.1 Hz-1 MHz, TM500 series : 


- Sige & MICROWAVE ee, 


SPECTRUM ANALYZERS 

HP 11517A/1BA/19A/20A Mixer Set, ........ $600.00 
12.4-40.0 GHz, tor HP 8555A/8569A 

HP 11970A WR28 Harmonic Mixer, 26.5-40 GHz . $1,100.00 

HP 11970K WR42 Harmonic Mixer, 18.0-26.5 GHz $1,100.00 

HP 119700 WR22 Harmonic Mixer, 33-50 GHz $1,400.00 

HP 11970U WR19 Harmonic Mixer, 40-60 GHz .. $1,400.00 

HP 853A-001 Spectrum AnalyZ@r oo... c...cecccenee $1,250.00 
Display, benctvrack mount config. 

HP 8565A-100 Spectrum Analyzer... c.-c0.cccce-cssneere $4,500.00 
10 MHz-22 GHz, 100 Hz min. res. 

HP 8568B Spectrum Analyzer, <0.» $8,500.00 
100 Hz-1.5 GHz, 10 Hz min. res. 

HP 85698 Spectrum Analyzer, .......... $7,500.00 
10 MHz-22 GHz, 100 Hz min.tes.bw. 

TEK TR502 Tracking Generator, .... $950.00 
0.1-1800 MHz, for 7127.14 

TEK WM782V WA15 Harmonic Mixer, 50-75 GHz $1,500.00 

NETWORK ANALYZERS 

HP 11650A Network Analyzer Accessory Kit, APC7 ..000.00........ $600.00 

HP 35676A Retlection/Transmission Test Kit, 5 H2z-200 MHz $1,000.00 

HP 4195A Network / Spectrum Analyzer, 10 Hz-500 MHZz........ sabre 

HP 8405A Vector Voltmeter, 1-1000 MHz .. : $450.00 

HP 85020A Directional Bridge, 10-4300 MHz, N(f) test port .. 

HP 85021A Directional Bridge, 0.01-18 GHz, APC7 test port ........ $1,000.00 

HP 85021C Directional Bridge, 0.01-18 GHz, Nif) test port ... $1,000.00 

HP 85025C Detector Adapter, for HP 8757 series $375. 


HP 85027A Directional Bridge, : vio nsssnne $2,000.00 
APC7 test port, 10 MHz-18 GHz 


HP 8502A-H26 Reflection/Transmission ... $600.00 
Test Set, 4-2600 MHz 

HP 85044A Reflection/Transmission ... $1,500.00 
Test Set, 300 kHz-3 GHz 

HP 8756A Scalar Network lagi $2,500.00 

HP RBS026A WR28 Detector, $1,200.00 
26.5-40 GHz, for HP 8757 series 

SIGNAL GENERATORS 

FLUKE 6060A Synthesized Signa! Gen... $1,900.00 
0.1-1050 MHz, 10 Hz res, GPIB 

FLUKE 6060A/AN Synthesized Signal .............. $1,500.00 
Gen.,10 kH2z-520 MHz, 10 Hz res. GPIB 

FLUKE 6060B/AK Synthesized Signa! Gen., $2,250.00 
0.1-1050 MHz, 10 Hz res., GPIB 

GIGATRONICS 1018 Synthesized Signal Gen., $4,500.00 
50 MHz-18 GHz, 1 MHz res. 

GIGATRONICS 600/10-18 Synthesized Source, $2,500.00 
10-18 GHz, 1 MHz res., GPIB 

GIGATRONICS 600/6-12 Synthesized Source, .. cccssesspseeeee $2,500.00 
6-12 GHz, 1 kHz res., GPIB . 

GIGATRONICS 875/50 Levelied Multiplier, ......... .. $2,500.00 
x4, 50.0-75.0 GHz output, -3 dBm 

GIGATRONICS 875/86 Levelied Multiplier, $3,750.00 
26.5-40.0 & 50.0-75.0 GHz outputs 

GIGATRONICS 900/2-8 Synthesized Signai/ $2,500.00 
Sweep Gen,, 2-8 GHz, 1 MHz res. ,GPIB 

HP 11720A Pulse Modulator, 2-18 GHz, 80 dB onvott ratio ny $450.00 

HP 3335A Synthesizer / Level Generator, 200 Hz-81 MHz.............. $4,500.00 

HP 85100V Frequency Mult. ..... $3,750.00 
10-15 GHz In / 50-75 GHz out >0 d8m 

HP 8640B Signa! Generator. $1,000.00 
0.5-512 MHz, AM, FM, pulse modulation 

HP 86568-001 Synth. Signa! Gen.. $2,500.00 
0.1-990 MHz, 10 Hz res.. OCXO ref. 

HP 8657A-002 Signal Generator. $3,250.00 
0.1-1040 MHz, 10 Hz res., HPIB 

HP 8660C/86602B-002 Synth. Sig. Gen.. $2,750.00 


1-1300 MHz, FM / Phase mod. w/86635A 
8660C/B6603A-002 <* , aS enn $3,750.00 


HP 8672A Synthesized Signal Generator, 2-18 GHz $6,000.00 

HP 8673C Synthesized Signal $16,500.00 
Generator, 50 MHz-18.6 GHz 

HP 8673G-004,008 Synth. CW Signal ............ $12,500.00 
Generator, 2-26 GHz, >+8 dBm output 

HP 8684B Signal Generator, 5.4-12.5 GHz, AM, WBFM, Puise ..... $3,500.00 

SWEEP GENERATORS 

HP 8350A/83545A-002 Sweep Osciliator, .. $4,000.00 
5.9-12.4 GHz, 70 dB step attenuator 

HP 8601A Generator/Sweeper, 0.1-110 MHz: +20 dBm levelled $400.00 

Vadpeowesicbapanes cheng ned Seattle $550.00 
HP 86222B-002 RF Plug-in, 10-2400 MHz, . $1,250.00 
+13 dBm levelled, 70 dB atten 

HP 86230B AF Plug-in, 1.8-4.2 GHz, +10 dBm unievelied .. $400.00 


HP 86240C RF Plug-in, 3.6-8.6 GHz, +16 dBm levelled 
HP 86241A-001 AF Plug-in, 3.2-6.5 GHz, +8 dBm levelled ............... 
HP 86242D-004,008 RF Plug-in, 5.9-9.0 GHz, +10. dBm levelied 
HP 862500 RF Plug-in, 8.0-12.4 GHz, +10 dBm leveliéd ........... 
HP B6260A RF Plug-in, 12.0-18.0 GHz, +10 dBm unlevelled . 
HP BE260A-HO4 RF Phugeitn, oo cocecconssscosen 

10.0-15.0 GHz, +10 dBm unievelled | 
HP 86290A RF Plug-in, 2.0-18.0 GHz, +7 dBm levelied . 
HP 86290C AF Plug-in, 2.0-18.6 GHz, +13 dBm levelled . 


WAVETEK 962 Sweep Generator, = 
1.0-4.0 GHz, markers, +12.dBm univid. 

WILTRON 6619A Sweep Generator. .. 
2-8 GHz, +10 dBm levelled 

POWER METERS 

ANRITSU MA72B Power Sensor, -20 to +20 dBm, 0.01-18 GHz........ $200.00 

ANRITSU MP-81B/ML-83A Power Meter, . .. $2,500.00 
75-110 GHz (WR10), -20 to +20 dBm 

BOONTON 4200-01A,0W/&-4A x2 Dual .. o--ssenseee $950.00 
Channel Microwattmeter, w/(2) 1 MHz- 7 GHz sensors 

BOONTON 428/41-4B Analog Power = . $375.00 
Meter, with 1 MHz-12 GHz sensor 

BOONTON 428/41-4E Analog Power ........... .. $500.00 
Meter, with 1 MHz-18 GHz sensor 

GENERAL MICROWAVE 476/4240A vccsetse $300.00 
Power Meter & Sensor, 0.01-18 GHz, “35 to +10 dBm 

HP 435B/8481A Power Meter, .. ee ... $900.00 
-30 to +20 dBm, 10 MHz-18 GHz 

HP 4358/8482B Power Meter, Wakes $1,750.00 
0 to +43 dBm, 100 kHz-4.2 GHz 

HP 4358/8482H Power Meter, ............. $900.00 
-10 to +34 dBm, 100 kHz-4.2 GHz 

HP 436A-002,022/8481A Power Meter, $1,250.00 
rear input & HPIB options, with sensor 

HP 8477A Power Meter Calibrator, tor HP 432 series ............ ... $500.00 

HP K486A WR42 Thermistor Mount, 0 Sapeteten .. $350.00 
18.0-26.5 GHz, for 432 series 

HP QB486A Power Sensor, . pee $1,500.00 
33.0-50.0 GHz, WR22, for 435/6/7/8 

HP R486A WA28 Thermistor Mount, ..$350.00 
26.5-40 GHz, for 432 series 

HP R8486A WR28 Power Sensor, .. $1,500.00 
26.5-40 GHz, for HP 435/6/7/8 

RF MILLIVOLTMETERS 

BOONTON 9286-opt.05 RF Millivoltmeter, ... .. $500.00 
10 kHz-1.2 GHz, 75 Ohms scale 

RACAL 9303 TRMS Level Meter, .... $875.00 


10 kHz-2 GHz, -77t0423dBm,GPIB 


AMPLIFIERS, MISCELLANEOUS 
AMPLIFIER RESEARCH 1W1000 .. —- 
Amplifier, 30 dB gain, 1-1000 MHz, 1 Wet outpat 
BOONTON 82AD-opt.01A Modulation .......... 
Meter, AM, FM, 10-1200 MHz, GPIB 
HP 415€ SWR Meter .......... 
HP 465A Amplifier, 20/40 dB, 5 He- i “MHz. 1/2 Watl/S0 Ohms . - 
HP 8447A Amplifier, 20 dB, : - eet 
0.1-400 MHz, § dB NF. +6 dBm output 


HP 8447E Amplifier, 22 dB, 0.1-1300 MHz, +13 d8m output .............. $750.00 

HP 8447F Preamplifier / Power Amplifier, 0.1-1300 MHz ........ $1,200.00 

HP 8901A Modulation Analyzer, 150 kHz-1300 MHz .. 

HP 8901B-1,2,3 Modulation An.. ; $3,000.00 
0.15-1300 MHz, rear input, OCXO, ex.LO 

HP 8970A Noise Figure Meter .. ‘ $4,000.00 

HUGHES 1177H02F000 TWT Amplifier, $1,500.00 
4,0-8.0 GHz, 10 Watts output 

MICROWAVE SEMLCORP MC5112 _..... <vwee $175.00 
Noise Source, 25.5 dB ENR, 1.0-12.4 GHz. Nim), 428 VOC 

ROHDE & SCHWARTZ ESH2 Test Receiver, 9 KH2-30 MHz.......... $5,000.00 

COAXIAL & WAVEGUIDE 

AMERICAN NUCLEONICS AM-432 ..... oe $95.00 
Cavity Backed Spiral Antenna,LHC, 2-18 GHz. TNC{N ‘NEW 

AVANTEK AMT-400X2 WR28 Active Doubler, . e conse $450.00 
13-20 GHz +10 dBm in, +10 dBm out 

BAYTRON 3-28-300/10 WR28 ......... ~.. $300.00 
Directional Coupler, 10 dB, 26.5-40GH2 | 

BIRD 6735-300 1 kW Load, : ... $650.00 
25-1000 MHz, LC(f), with wattmeter 

gy nent toch RRAE28-K-M WR28 x KM) ooo. cececesteesseenee vee $225.00 

Endfire Adapter 

FXA/MICROLAB S3-02N Triple Stub .............. $125.00 
Tuner, 200-1000 MHz, 100 Watts max., Nan) 

GR 874-LTL Constant impedance 


Trombone Line, 0-44 om, OC-2 GHz 
GR 900-0 GR900 14mm Interseries Adapters ... 
HP 11590A-001 Bias Network, 1 0-18.0 GHz, APC7 .. 
HP 116920 Dual Directional Coupler, 22 dB, 2-18 GHz. 
HP 33321K Programmable Step Atten.. ........... E 
0-70 dB, OC-26.5 GHz, 3.5mm 
HP 33327L-006 Programmable Step ..... 
Attenuator, 0-70 dB, OC-40 GHz, 2.9mm 


HP 774D Dual Directional Coupler, 20 dB, 215-450 MHz ................... $275.00 

HP 777D Dual Directional Coupler, 20 dB, 1.9-4.1 GHZ —.........-.0..-n» $275.00 

HP 778D Dual Dir. Coupler, 20 dB, rads cannabis ... $450. 

HP 778D-011 Duai Dir. Coupler, . ene Ser eee .... $450.00 
20 dB, 100-2000 MHz, APC7 test port 

HP 8431A 2-4 GHz Band Pass Filter, N(m/) .... $150.00 

HP 84708 Crystal Detector, 10 MHz-18 GHz, neg. poi, -oe $250.00 

HP 8472A Crystal Detector, toni aati SMA wn. $150.00 

HP 8472B Low Barrier Schottky Det.. . eee $200.00 
10 MHz-18 GHz, neg.pol., SMA 

HP 8494A-001 Step Attenuator, a siteraude alice ... $350.00 

HP 8494G-002 Programmabie ... Es ooessee $350.00 
Step Attenuator, 0-11 dB, DC-4 GHz, SMA. 

HP 849SH-002 Programmabie .... sais er ashes hobicaisiee @AOOIOO 
Step Attenuator, 0-70 dB, DC-18 GHz, SMA 

HP 8497K-004 Programmable Step .... ... $750.00 
Attenuator, 0-90 dB, DC-26.5 GHz - 

HP K281C-012 WR42 x APC3.5(m) Adapter ... .. $300, 

HP K382A WR42 Direct $2,900.00 


Reading 
Attenuator, 0-50 dB, 18-26.5 GHz 


HP K422A WR42 Fiat Broadband Detector, 18.0-26.5 GHz .. 
HP K532A WR42 Frequency Meter, 18.0-26.5 GH7........... 
HP K870A WRé42 Slide Screw Tuner, 18.0-26.5 GHz . 
HP K914B WR42 Moving Load, 18.0-26.5 GHz .. 
HP Q752D WR22 Directional Coupler, 20 dB, 33-50 GHz . 
HP R382A WR28 Direct rat 
Attenuator, 0-50 dB, 26.5-40 GHz 
HP 422A WR28 Crystal Detector, 26.5-40 GHz....... 
HP R532A WR28 Meter, 26.5-40 GHz ...... 
HP R752A WR28 Directional Coupler, 3 dB, 26.5-40 GHz. 
HP R914B WR28 Moving Load, 26.5-40 GHz .............. 
HP V365A WA15 Isolator, 25 dB, 50-75 GHz . 
HP V752D WR15 Directional Coupler, 20 dB, 50-75 GHz .. 
HP XB70A WRSO Slide Screw Tune nes ccncsocsonssnepnnee 
HUGHES 45712H-1000 WR22 ~saamgige hac 33-50 G 
HUGHES 45721H-1000 WR28 Direct ... ot : 
Reading Attenuator, 0-50 dB, 26. 5-40 GHz 
Lepage ao gripes onre ort ee tet tcncearaten 


$250.00 
Set Attenuator, 0-25 dB, 33-50 GHz _ 
HUGHES 45772H-1100 WR22 Thermistor Mount, ... .... $400.00 
-20 to +10 dBm, 33-50 GHz 
HUGHES 45775H-1100 WR12 Thermistor Mount, ......................-. $800.00 


*20 to +10 dBm, 60-90 GHz 

HUGHES 47316H-1111 WA10 Tuneable 
Detector, 75-110 GHz. positive polarity 

HUGHES 47323H-1211 WR19 Flat Broadband 0. seseesseneone $650.00 


Detector, negative, 40-60 GHz 

HUGHES 47974H-1000 WR15 SPST PIN 
Switch, 250 MHz speed, 60-62 GHz response 

KRYTAR 2616S Directional Detector, . 
1.7-26.5 GHz, K(t/mySMC 

WA-COM 3-19-300/10 WR19 Directional... -cerseevevereovernnereeener 
Coupler, 10 dB, 40-60 GHz 
0.1-12.4 GHz, SMA(m‘) “NEW* 

MINI-CIRCUITS ZFDC-20-4 Directional .. 
Coupler, 19.5 dB, 1- -1000 MHz, SMA(!) 

MINI-CIRCUITS ZHL-42 Amplifier, ...... 
30 dB gain, 0.7-4.2 GHz, +28 dBm, 5V, SMA 

NARDA 3000-SERIES Directional Couplers ... 

NARDA 3024 Bi-Directional Coupler, 20 dB, 4-8 GHz... 

NARDA 3090-SERIES Precision High Directty Couplers 

NARDA 368BNM Coaxial High Power Load, ostssieillges 
500 Watts, 2.0-18 GHz, Nim) 

0-180 deg /GHz, 1-5 GHz 
0-55 deg/GHz, 3.5-12.4 GHz 

NARDA 4000-SERIES SMA Miniature Directional Couplers . 

NARDA 4245-10 Directional Coupler, 10 dB, 4-12 GHz, SMA(f) 

NARDA 4799 Level Set Attenuator, 0-15 dB, 4-18 GHz, SMA(f) 

NARDA 5070-SERIES Precision Reflectometer Couplers .. 

NARDA 765-10 10 dB Attenuator, 50 Watts, DC-5 GHz, Nim) 

NARDA 769-30 30 dB Attenuator, 150 Watts, DC-6 GHz, N . 

NNeTA Reed MOC 

NARDA 794FM Direct Reading Variable RA ah 
Attenuator, 0-40 dB, 4-8 GHz 
Detector, 1-18 GHz, negative potarty, SMA)” 

PAMTECH KYG1014 WR42 Junction . arabes iasiscne tive 
Circulator, 18.0-26.5 GHz 
Circulator, 20 dB, 20.6-24.8 GHz 

SPACEK LABS K-2X Frequency Doubler, .. 
9.0-13.25 GHz in/ 18.0-26.5 GHz out 

TRANSCO 705C90100 Latching . 

DPOT Transier Switch, DC- 26.5 GHz. 28V_ 

TRG B528 WR22 Direct Reading ... “ 
Phase Shifter, 0-360 deg.,33-50 GHz _ 

TRG V551 WR15 Frequency Meter, 50-75 GHz .... 

TRG W551 WR10 Frequency Meter, 75-110 GHz.. 

WAVELINE 100080 WR28 Terminated 
Crossguide Coupler, 30 dB 
2-Way, DC-18 GHz, SMA(m/1f) 

WEINSCHEL 0S109 Double Stub Tuner, 1-13 he: eM) 

WEINSCHEL DS1091LL Doubie Stub .. 

Tuner, 0.2-2.0 GHz, N(m/) 
5-2000 MHz, APC7, 46 dB directivity 


COMMUNICATIONS 


20 Hz-110 kHz, battery power 

HP 59401A HPIB Bus Analyzer ... 

TEK 1410R NTSC Gen., wiSPG2 syne... 

. TSG7 color bars > 

TEK 14118 PAL Gen.,w/SPG12 sync: Dicablidokeselsidabanetahotetucek igamkse inianed 
TSG11 color bars;TSG13 linearity 

TEK 1411R PAL Test Gen., . saopdbvbbines otis oectitobles 
wiSPG12,TSG11 T8Gi3. TSG15,TSG16 

TEK 1411R PAL Test Gen., . see 
w/SPG12,TSG11,TSG12. TSG13, TSG15,TSG16 

TEK 1411R-opt.04 PAL Test Gen... . sosekid 
w/SPG12,TSG11.TSP11, TSG13, TSG15,1SGI6 

TEK 1420 NTSC Vectorscope ... i 

TEK 147A NTSC Test Signal Generator, wih cise test signal. 

Generator .. 


FLUKE 2625 Hydra Data Logger 
PAR, 5206-95,98 Two-Phase 
Lock-in Amp., 2 Hz-100 kHz, GPIB 
0.5 Hz-120 kHz, 130 dB dynamic reserve _ 
TEK TMS006 5000-series 6-slot Programmable Power Module 
TEK TM504 500-series 4-siot Power Module 
TEK TMS506 500-series 6-slot Power Module .... 
TEK TM515 500-series 5-siot Traveller Power Module 
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350 Clairemont Mesa, San Diego - 6°9/573-0411 
g 1401 El Camino Real. Oceanside - 760/721-0093 
1300 E. Edinger. Santa Ana - 714/543-5011 
ea. 2018 W. Lomita BLVD. Lomita - 310/539-2260 
“= We buy surplus & excess computer inventory 

as well as scrap electronics related inventory. 


COMPUTER CIRCULATION CENTER, Inc. 


dba: Alltech Electronics Phone Orders 


2618 p Temple, Heights Drive. 760/724-2404 
Phone Order Hours SAM 5 30PM on- Fri $25 -Min. Order - 


9° Manodame VGA NE STE eb aan heda cieeteal’e eatiiots $79.00 
Be surg check 


ic .26 dp Refurb (upto 1024 x 768) .$139.00 
9.00. 
Pane Panter "9° Pee. er for drawer ....... $7 00 our Web Site for 


Mitusbishi DJ-1000 
Digital Camera 


10" Svca eaorte (Open Frame - Build a custom enclosure) ...... 
Fujitsu Cash Drawer N 


Cash Drawer + Epson Printer - 9" Mono VGA... ... 2... ee cee . 
Compact evi 83 Key keyboard 2° 3 ------ 87398) | more information Pocket Size 
pe aa i a dS gC) a Oa >) lon these and other Holds up to 15 images 
320 x 240 or 504 x 378 
products! PCMCIA Required for image 
downloading. 
www.allelec.com Windows 95/98 Compatible $79 
See the web for more details 


Intergraph 4MB PCI Color Scanner 


” ! 
10” Color SVGA! Intense 3D 100 


24 Bit » 300 dpi 


U p to 1024 x aid ge $3 5 00 Rendition Parallel Fort 
ixels ° 
: Tov AC igh through for 
: 2 operation. a I Pe wines 
Need a Linux Box? Refurb: Wideo Card for 95/98, 22Ibs. 
° ws rea or 
$29.00 cess. || $139.00 seeWebior || $39.00 trtors! 


Motorola Flip Phone 
Data Adapter 


External SCSI Cases 
$29.00 & Up 
5.25” Closed HH $29. 


Home network? 
Cable Modem? 

Linux Box? ~ R}11 (Dial Tone) 
Various Brand | Generator and Ri 


10BaseT 8 Port Cinar aoe) 


$29.00 Hubs. . device with your cell 
Macintosh 2MB PCI : mi 
ATI Mach64 Video Card Refurb 8 Port Hub 


-Small 105V 40 RPM Robotic 


Motor. 2.7W Attachments? 
Arms, etc? 
lal 95 Motor with spin-- | ; With rubber o- 
dle. Items can be 


press fit. Shaft 
has a through 
hole with a rod 
stuck in it. 


$995 in 


Small DC Motor 
w/gear box & Wheel 


: 24 pcs 
Reversible 110V AC aN 
Motor with brake Used 3” Dia. Wheels 


EPROMs 


Sr en 00" $8: : | 420 Meg 
-»- $14.00 . Syege 320 Meg 


. Extends to 2 
6 pair for past. Two slide 


tel 
$29,00  ~-ieke 


See Our Website for 
for more details on these | CSRS Rr ee 
industrial surplus items. epabinnshdvahectbbcasecosendbneie as scbbinses aay heanckestbintdauesbade 


OROR LIES TN ci Robot Competition? Feeling 
8 Bit VGA Card - or- XT Motherboard w/640K......... $9.95 creative? Build something! 


HTTP: //WWW.ALLELEC.COM 
Visit Our WEB PAGE DAILY For SPECIALS & MORE INFO. ON THESE ITEMS 
cs ia sea a ctor Minimum shipping & handling charges * Warranty: Used /Refurbished products have a 90 day warranty * ALL Returns must have an RMA @, call before shipping back to us. * einem Reet cn res ene ates ange seaanornann 


Sma iaabing ara aeie Contour eaedt anak Gao bide pettane Shae University Puschase Orders acceptedt, offers on AOC only. * Prices and availability subject to change at anytime without any notification 


STAMP 
APPLICATIONS & 


by Lon Glazner 


butting the Spotlight on BASIC Stamp 


Er@opects. 


One Step Beyond the 
Application Note 


Overview 


Application notes are generally a good start- 
ing off point for many designs. It’s always nice if 
you can learn from example. There’s nothing 
wrong with learning from your own mistakes, but 
it’s usually beneficial if you can avoid as many as 
possible. More importantly, there’s no reason to 
re-invent the wheel, especially in electronic engi- 
neering. 

I'd like to share with you a process that | use 
when starting a design, and then walk you 
through an example. When I’m embarking on a 
design that utilizes an IC or processor that’s new 
to me, I try to ensure that | do three things before 
any actual design work begins. 

First, | download or order the data sheets for 
the part in question. If the part is not going to 
meet your design requirements, you will proba- 
bly find this out by reading the first few pages of 
the data sheet. 

The general description on the first, page is 
usually a glowing report detailing all of the won- 
derful things that the device can do. This descrip- 
tion overtly avoids any discussion of a particular 
part’s shortcomings. Rest assured the informa- 
tion is available, it’s just not on the front page. 
What you can find out from the general descrip- 
tion are the key features of a product. If these fea- 
tures seem to meet your design’s needs, then 
you've cleared the first hurdle. 

Next, check the maximum ratings of the part 
in question. Supply voltages, operating current, 
and operating speeds can all be found either in 
the maximum ratings section or in the electrical 
characteristics that usually follow in table form. 
When dealing with families of parts that are all 
fairly similar, the manufacturer usually has a 
selector guide with a cross-reference. This selec- 
tor guide can be useful in weeding out undesir- 
able parts. 

Second, once a cursory overview has short- 
ened the parts list, | always search for application 
notes that reference the parts | am interested in. 
Often times, the list of application notes is pretty 
large. This is the case with the BASIC Stamp. Not 
only does Parallax provide application notes and 


HE igeea@s.~ acnunel EF bEPs 


kits for use with the BASIC Stamp, there are also 
third party sources for application notes (see 
Figure 6). 

Sitting down and actually reading all of the 
application notes for a particular product would 
be time consuming and inefficient. | definitely 
don’t recommend that path to anyone. But it is 
usually a good idea to familiarize yourself with 
the application notes that are available. Being 
able to reference source code or connectivity 
information from an application note can cut 
hours out of your design time, and reduce the 
possibility of errors in the final product. 

The third — and final — step in the process of 
selecting a chip is to look for an errata sheet for 
the part. An errata (error-data) sheet will usually 
state errors in the original data sheets and/or 
provide updates due to bugs in the part's silicon. 
These can KILL you. Primarily because they 
won't be listed in hard copies of the data sheet 
that you might already have. This allows func- 
tional problems to seep into your design or cre- 
ate hours of misguided debugging attempts. 
Always look for an errata sheet! Most manufac- 
turers make these available as soon as the prob- 
lem is defined. | also check to be sure that any 
part | am selecting has not been placed on an 
obsolete part list. There’s nothing worse than 
completing a design that can’t be produced. 

For the Stamp enthusiast, some of this stuff 
doesn’t matter. For example, if you're designing 
a pump controller for your fish tank, you're bet- 
ter off using what you have on hand. In other 
words, who cares if you’re using an obsolete part, 
if it's free and already in your tool box, you might 
as well‘use it. 


Defining The Design 


| just started designing a new prod- 
uct. In our company, we usually go 
through a complete paper design, cost 
estimate, and functional overview prior 
to any parts hitting the breadboard. I’m 
still in that paper design phase but, of 
course, I’m looking ahead at the testabil- 
ity of my prototype. And that’s where the 
BASIC Stamp comes in. 

| need a device that will take voltage 
measurements of a single AA NiCad bat- 
tery. Initially, the accuracy of the mea- 
surement doesn't need to be that stellar. 


But later it would 
be great if | could 
fine tune the ana- 
log-to-digital con- 
version for very 
precise readings. 
| would like the 
tester to run off 
of a 9Vdc bat- 
tery, and be 
semi-portable. It 
should also be expandable. For starters, | need to 
measure at least two voltages; future expansion 
of up to six voltages is desirable. The voltage 
data should be transferable to a PC for graphical 
analysis. And finally, | would like to be able to 
adjust the period between voltage measurements 
(the sample period). If | were to list the functions 
tie looking for they would appear as they do 
low. 


+ Eight-bit analog-to-digital (A/D) conversion 
+ 2-6 A/D measurements 

+ 0-2Vdc range for each measurement 

+ Single supply derived from 9Vdc 

* Serial data capability 

+ Adjustable sample period 


Beyond the functional description, | need to 
be a little concerned about pricing. This is a test 
set-up for a product that may or may not go into 
production. So spending too much on the set-up 
would be a bad idea. In that same vain, spending 
too much time on the design would tend to eat 
up company resources. To me, this design has 
BASIC Stamp written all over it. It's usually good 
to have a block diagram of all functionality in a 
design. Figure 1 is the initial block diagram that 
| came up with. 

There are a couple of things that immediate- 
ly become apparent from the block diagram. The 
first is that the BASIC Stamp can suffice as both 
the processor/data converter and the serial data 


PO Box 2748 


A ATOVT TOTES cucene of 97402.0280 
ElectRONicsS (541) 687-2118 


http://www.motron.com/ 

The Auto-Kall® AK-32 Radio Telemetry/Control Boards are 
designed for remote control applications where direct wiring is 
impractical. By implementing a radio interface, the AK-32 offers 
both a wireless and economical solution. The AK-32 boards work in 
pairs and can be used for bi-directional control and contact 
monitoring applications. The AK-32 will work with any FM 
Communications or Amateur Radio transceiver (Appropriate 
licenses required.) The AK-32 features 16 inputs and 16 open- 
collector outputs designed to control 12V relays. Outputs can be 
connected to any of the MoTron line of Relay Boards. Programming 
the boards is accomplished with any DTMF source, and will retain 
the data in the EEPROM until reprogrammed. For additional 
information, visit our website, or call us at (541) 687-2118. 


Radio ge lod ag Board 


ae merepacinece: American Express, Discover 


Orders 
wet $8 USA: ss cnueeet Canada; $16 Foreign 
Se Habla Espafiol. Pida Por Don Moser. 


info: (541) 687-2118 Orders: (800) 338-9058 Fax: (541) 687-2492 


$249.00 


plus shipping 


ail 
Auto-Kall® AK-32 


my E DUCOVER 


Write in 96 on Reader Service Card. 


_ breakthrough in wire stripping 
, technology. Extremely fast tool will 
strip PVC insulation #14 to #30 


BD shiek from a ally si or 


feed clement (.008" thick) which ther- 
mally cuts the insulation all the 
way to the conductor without 


nicks, Five year test, with over 2 
million stripped wires, using the 
same element, speaks for itself. 
The stripper has won a — 


“EIVE STAR PRODUCT OF THE MONTH” 
award in DESIGNFAX magazine. Strippers for TFE, KAPTON, KYNAR, SILICONE 
RUBBER, etc. and rechargeable, battery powered strippers also available. 
PATCO Service, Inc., 2515 Glencoe Rd., Baltimore, MD 21234 
(410) 444-4010 Fax (410) 254-9566 
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out block. | want the data to be sent to a PC in 
ASCII format. In this way, | can easily read it as a 
terminal program displays the data. This should 
also be something that the BASIC Stamp can 
accomplish. 

I also realized from the block diagram that | 
will either need multiple A/D converters or some 
means of multiplexing the analog signals onto a 
single A/D. The latter concept is the least costly 
in parts so, for now, I'll be leaning towards that 
method. This device will likely require some con- 
ditioning of the analog voltage to be measured. 
The signal conditioning may be filtering, amplifi- 
cation, just plain buffering, or all of the above. To 
further minimize pricing, I'll be using the BASIC 
Stamp | (BS1). Most, if not all, of the functionali- 
ty | desire can be derived from the BS1. So, at 
this point, | went to work scribbling furiously and 
perusing data sheets, and this is what | came up 
with. 


Analog Multiplexing 


Here’s where the application notes come in. 
I know from being familiar with my Parallax 
BASIC Stamp manual that there is an application 
note for using the National Semiconductor 
ADC0831 eight-bit analog-to-digital converter 
(pages 77-79 application note #2). This is a 


scaling variable gain amplifier. This software multi 
pate eal ages 

ing variable gain 
‘as well as a DS1267-010. This ampliier extibted less than 5% error when using 
‘gain of 10. Gain settings for the amplifier are stored in the BS1’s EEPROM memory, and were 


1. The multiplex 
‘log switch. It also allows for the control of a 


‘determined in the lab empirically. 


‘ eetetereteeererereere 


‘BS1 Pin Definitions: 
SYMBOL ‘Serial clock line 
‘Serial data line 


® 


‘A/D channel select 
‘AD channel select 


O-NMHoLunD ~ 


‘Pot 0 settings variable 
‘Pot 1 
‘AD cha 


‘AD channel select MSB pin 


ise pin 
‘Word variable for DS1267-010 dual pot settings Dar 
carga ed used in this code) 
select variable 


single supply, single 
channel, eight-bit A/D. | 
just happen to have a 
few of these lying 
around, so that definitely 
fits my budget. 

These parts utilize a 
serial data protocol that 
is compatible with NSC 
MICROWIRE, and is easi- 
ly interfaced to the BS1. 
Since these parts can 
share serial data and 
clock lines, | could easily 
just hook-up six ADC0831 and, 
with a little “glue logic,” | could 
select the A/D | want to read a 
voltage from with the BS1. But 
not only would this require mul- 
tiple A/Ds, I would also have to 
duplicate my signal condition- 
ing for each A/D. There is a 
better way. With a low-cost chip — the 
MM74HC4051 from Fairchild Semiconductor — | 
can multiplex up to eight analog signals onto a 
single A/D device. 

Figure 2 is a functional diagram of how the 
MM74HC4051 fits into the circuit. With this chip, 
you can easily multiplex analog signals to a sin- 
gle A/D converter. There is an internal resistance 
that is associated with each switch. This creates 
the need for the signal conditioning circuit to 
possess at least a voltage follower as its first ele- 
ment. More discussion on this comes later. The 
logic family that | chose allowed signal levels 
from +6Vdc to -6Vdc to be passed by the analog 
switch. There were other forms of this chip (dif- 
ferent logic families) that could operate off of 
+15Vdc, which I have to say intrigues me. But I’ll 
leave that for a later date. 


Signal Conditioning 


As mentioned earlier, the analog multiplexer 
requires a voltage follower, or buffer, to ensure 
that the next section of my signal conditioning is 
not affected by the analog switch resistance. In 
reading through the data sheets for the 
MM74HC4051, I noticed that the resistance of 
the analog switch varies with the input voltage, 
as well as the voltage differential between the 


lower rail of the analog switch and its upper rail. 
This kind of characteristic is what you should 
look for in the data sheet. It tells me that unless I 
isolate this resistance from any filters or ampli- 
fiers, | will probably lose some accuracy in my 
measurements. 

I chose the signal conditioning circuit in 
Figure 3 for a couple of reasons. The previously 
mentioned analog switch resistance explains the 
voltage follower. But the voltage follower is also in 
place to prevent the analog switch resistance 
from affecting the gain of my amplifier block. | 
realized early on that if the eight-bit A/D was 
measuring over a 5Vdc range, and my input sig- 
nal was less than 2Vdc, about half of the A/D’s 
measurement range would be unused. For that 
reason, | included a non-inverting amplifier stage. 
The gain for this amplifier can be defined as 
1+R2/R1. For instance, if | set R2 to 1.0K ohms, 
then my gain would be 1+(1000/1000) = 2. So if 
my input signal was 1.5V, the signal | would be 
measuring would be 3.0V. 

It was at this point in the design that | re- 
called a BASIC Stamp application note written by 
Scott Edwards, of Scott Edwards Electronics 
fame. Scott also used to write this column for 
Nuts & Volts. The application note that I’m 
speaking of described the Dallas Semiconductor 
DS1267 digital potentiometer, which just hap- 
pens to use a serial interface similar to the 
ADC0831. Since both of these devices use the 
same communication interface, it’s feasible to 
place them on the same bus (share the clock 
and data lines). Furthermore, it dawned on me 
that by replacing R2 in the signal conditioning 
circuitry with a digitally-controlled potentiometer, 
I could have an intelligent amplifier. This amplifi- 


‘Pot 0 setting for a gain of 10 stored at EEPROM address 8 
‘Pot 0 setting for a gain of 9 stored at EEPROM address 7 
ss ‘Pot 0 setting for a gain of 8 stored at EEPROM address 6 


8 
MAHCHSt one 
amplifier based on an LM358 
it's maximum 


for a 


‘Pot 0 setting for a gain of 7 stored at EEPROM address 5 
‘Pot 0 setting for a gain of 6 stored at EEPROM address 4 
‘Pot 0 setting for a gain of 5 stored at EEPROM address 3 
‘Pot 0 setting for a gain of 4 stored at EEPROM address 2 
‘Pot 0 setting 


gain of 3 stored at EEPROM address 1 


‘Pot 0 setting for a gain of 2 stored at EEPROM address 0 


eeeee 


‘Load first analog measurement 


‘Pre-set A/D channel-to 000 
‘Allow a little time for power up 


ip select for 
‘Chip select for DS1267-010 
‘Pin reserved for serial data output 


GOTO BEGIN 


‘ 


* rete 


‘Select A/D channel with pins A,B,and C 


n and take A/D measurement 


SET_GAIN ‘Set gain 
GOSUB TRANSLATE_DATA ‘Translate data into 100’s of micro-volts and display 


Pee eeeT eer ee eTeTeTeRereTerereeeeeEEeTe * 


‘SELECT_AD: This subroutine cycles through the 8 different analog channels. The pin values are 


‘resat with each 


‘Clock bit counter variable for serial communication 


‘AD input 


SeHeeeA eee eee ee eee eee eee HERA EE TERE TET Ri 
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variable used to store A/D measurements 
‘Stores EEPROM address of pot settings for various 


‘Displays voltage in 100's of micro-volts 


SELECT_AD: 
PINS = %11101000 
PINS = PINS + AD_sel 
rig ar ge 
AD_Sel = +1 
IF AD_ _ SETHE Zero_AD_sel 
ETURN 


Zero_AD_sel 


pass through to ensure that the correct A/D is selected. The channel being 
accessed in located in the viable AD sel. 


‘Clear lowest three bits, pins A,B, and C 

‘Add AD_sel(0-7) to PINS register 

‘Display current channel selected 

‘Increment channel number for next time through 
‘Make sure AD_sel never.exceeds 7 
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> Analog channel 0 selected 


B 1s1267-010 enabled : 
; Gain being set to 10 : 


NOvsS Gyro 


Vmax CA2Z)=2 .938 V 


V max Vomin 


off i 


er could scale its gain up or down for more accu- 
rate measurements. Now things started to get 
interesting. 

Before going any further, | needed to select a 
low-cost operational amplifier (op-amp) for my 
signal conditioning circuit. Ideally, the op-amp 
should come in a dual or quad pack (two or four 
op-amps per chip). It should also be capable of 
single supply operation. Finally, an op-amp with 
rail-to-rail output (output ranges from roughly 
OVdc to +5Vdc) would be desirable to give me 
access to the full range of the A/D’s eight-bit 
measurement. 

There are a handful of other important char- 
acteristics useful in selecting an op-amp. These 
range from operating current to gain-bandwidth. 
Since I’m just amplifying DC voltages, most 
other characteristics are not entirely relevant to 
my design. | found a National Semiconductor 
part — the LM358 dual op-amp — that seemed to 
fit the bill for this design. In choosing this part, | 
opted to live without a rail-to-rail output. This is 
just another example of the kind of trade-off you 


AD_sel = 
RETURN 


‘Return AD_sel to 0 


nusec: : : : : A/D measurement is taken : : 
Vmax CA 1)=293 . 8mV 
Show Meas p—— Voltage Measurements 


Next 
Menu 


Vv base 


V top 


typically make during a-design. | made sure that 
this part was pin-for-pin compatible with other 
rail-to-rail output op-amps in case | changed my 
mind at a later date. 

The DS1267 digital potentiometer that | used 
was the 10K ohm version. There’s a bit of a trick 
to using these parts for a design like this. When | 
first used this part, | measured the resistance 
across the part at both of its end points (with the 
pot set to 0 and 255 by the BS1). | found the 
resistance ranged from 500 to 9500 ohms. This 
led me to deduce that the wiper resistance was 
roughly 500 ohms. In reading the data sheet, | 
found that the wiper resistance for these parts 
can range from 400-1000 ohms. The actual resis- 
tance exhibited is related to the voltage at the 
wiper, which is related to the setting of the digital 
pot. But guess what, there’s no place in the data 
sheet that actually described how this resistance 
was related to the voltage on the wiper. This 
required a little lab work. 

| modified the DS1267 application note to 
step through resistance settings in steps of 10, 


OUTPOT. 
reo ags 11111111 
CS_POT 


(APTEERERETERETE NTE EERE R TERT REET ATENEO REE E TREE ET EE EERE RET ET RET E RATER ETHER REE Tee ETT ee RR ERE R ENE T EE TES 


Babr got ate afew cot 


well nFAG list 
oo ox as an anid proauce 


BASIC Stamps wel 8 ate ie wth ter . 


‘Make all pins outputs 
‘Select DS1267-010 


‘TRANSLATE_DATA: This subroutine translates the A/D data into a value in 100’s of micro-volts. 
‘This is done to retain maximum resolution of the measurement. Simply divide the result returned in 
‘AD_data by 10,000 to determine the measurements value in volts. 


TRANSLATE_DATA: 
LETAD_Data=AD_in* 196 ‘Scale up A/D measurement by 10E3°8 bit A/D step(19.6mV/step) 
LET AD_data = AD_data/Gain ‘Divide measurement by Gain value (10 to.2) 

‘Display result to debug screen 


[PERE EEP ENTRANT TEETER REE RE EERE TERT ET TREE TERE E REET TEETER TESTER ETHER ER ERT EET ERE RTE ERE R EET EET RRR E TERETE TEES 


‘SET_GAIN: The SET_GAIN routine cycles through the gain values from Wh Di Bonners 
‘that is retumed that is below the upper rail of the op-amp is considered valid. The 
‘is 3.5V. With a minimum gain of two the that can be measured is 1.75Vde. 

i 08132 this range can be incressed to 


be to a rail-to-rail output p such as the L 
25M Avilase Chita! colli else stale doen votigee. and allow larger voltages to be measured. 


‘Start gain test at (9-142) or 10 


‘Check for minimum gain setting 

‘Subtract one from exiting Gain 

‘Use result as address pointer for EEPROM READ 
‘Set potentiometer to desired gain level 


‘Read analog to digital converter 
‘Test for value greater than 3.5V(op-amp upper rail) 


‘Actual gain is Gain reg. + 2 
‘Display Gain selected 


(PREP ERET ETRE ETAT TERT REET RET REET HELENE E TEA TERE REET REET EERE TERE ERAT RENEE TORE TER ENE TERETE EEE R EERE RETe 


‘OUTPOT. This subroutine was taken directly from a Scott Edwards application note. It is also simi- 
‘lar to the analog subroutine except that 17 bits are transmitted. 


PULSOUT CLK, 10 

FOR CLOCKS = 0 TO 15 
LET DATpin = BIT15 
PULSOUT CLK,10 
LET DSpots = DSpots * 2 


EXT 
LOW CS_POT 
HIGH CLK 
PAUSE 10 
fe cide. 


MAPAERARERHT ARTA TERE RAEN NEAT ER RENE EeeReee EE TeeeE HE TTeE ETE EERTERETE 


‘De-select DS1267-010 


eeeeeeA PERRET A TES 


‘ANALOG: This subroutine was taken directly from the Parallax application note #2 from their data 
_, SRGnaaa i Sa ees eae 


ANALOG: 
LET DIRS = %10111111 ‘Make DAT pin an input 
LOW CLK 


‘Select ADC0831 
FOR CLOCKS = 0T07 
LETAD_in=AD_in*2 
PULSOUT CLK, 10 
LET AD_in = AD_in + DATpin 
‘De-select ADC0831 


MPeRERPN EERE NRT eET EET EEE T TENET ET EN TERT E TET ee eee ES StRAAA APLAR SSAA OS ALA SREP ORS POGRROLSIOSIRCLIRAOTIOE TIE Ye 


‘End of program space 
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STAMP APPLICATIONS 


and | measured the resulting resistance 
with a digital multimeter (DMM), This data 
was then graphed. The result is displayed in 
Graph 1. As you can see, the resistance 
remains linear over the range of settings for 
the digital potentiometer, This is good 
news, but since the DMM presents a high 
impedance load to the DS1267, it may not 
be representative of my circuit. This would 
still have to be verified empirically. Which 
means | could verify it during the software 
design. 


Al 
A 
A 
A 
A 
A 
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Designing the Software nis 
f\ 
Before writing any software, | always 
create a schematic. The schematic is usu- 5 PaVESABs FE 


ally in pencil. There’s no reason to generate P3/SDATA 
it with a computer assisted design (CAD) 
program just yet. Chances are your 
schematic will change as you write the soft- 
ware. If you’re going on to design a printed 
circuit board (PCB), then you'll probably ne1267. O10 
end up modifying both your software and ! 
schematic to ease layout requirements and 

reduce noise. Figure 5 — Schematic for Self Scaling 8 Channel A/D 

It’s also a good idea to generate a flow 
chart of some sort for your software prior 
to sitting down to write it. Quite often my BASIC Stamp programs are relatively short. For this reason, | often 

forego the flow chart in lieu of a list of pase naaani If 

Resista 1 your program is long and has quite a few branches, 

a Saws gosubs, or gotos, then flow charting before and after 

you write the software is something | would recom- 
mend. 

Originally, | had envisioned being able to set the 
gain of the amplifier block in my software with an equa- 
tion. But, in the end, | opted for maintaining the gain 
settings by storing them in EEPROM. The BS1 Write 
and Read commands make it simple to implement indi- 
rect addressing to access stored constants. This also 
allowed me to modify the potentiometer settings to 
exactly match desired gain values. 

During initial testing, I've found that the voltage 
measurements are typically within 2-3% of the actual 
voltage. It would be possible to utilize both of the pore 

tiometers in the DS1267-010 in order to increase the 
S$eFPHE ES Oat resolution of the gain setting function. Doing this would 
remove some of the error exhibited by this voltage mea- 
surement technique. It would also be possible to have a 
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reference voltage at one of the analog inputs. 
By using a known reference voltage, a sub- 
routine could easily be written that would adjust 
the gain values to be’ stored in EEPROM to the 
correct values. For instance, with a reference 
voltage fixed at 250mA, the routine could set the 
gain to 2 and adjust the potentiometer value up 
or down until the A/D reading was closest to 
500mV. This new value could then be stored in 
EEPROM. This could continue until all gain val- 
ues have been modified. Afterwards, the regular 
program would commence. This kind of self- 
adjustment would be useful in removing errors 


induced by temperature fluctuations or compo- 
nent tolerances. 

This kind of system can be easily devised 
with the versatile BASIC Stamp. The source code 
used for this design is listed in Code Listing 1: 
NV_499.BAS. 

The software was simplified considerably 
due to the inclusion of both of the application 
notes provided by Parallax and Scott Edwards. 
Other than a little research, and some short sub- 
routines, this design was painless. There’s still 
some work to be done as far as getting the volt- 
age measurements into a PC. And guess what? 
There’s an application note for that described in 
the Parallax BS1 SEROUT command (pages 63- 
65 of the BASIC Stamp manual). | haven’t yet 
implemented the serial communication routines, 
although this should not pose a problem. It is 
most likely that | will use a quickBASIC program 
to store and convert the incoming data. The 
resulting data file will then be opened with 
Microsoft Excel and the data will be graphed. 

Figure 4 provides an oscilloscope screen 
capture of both the gain setting and the A/D 
measurement. You can actually see the commu- 
nication to the DS1267-010 and the resulting 
increase in the amplifier’s gain. This is followed 
closely by the A/D measurement. The analog 
channel 0 input is measured by the oscilloscope 
as 293.8mV. The output of the op-amp amplifier 
is 10 times the voltage at analog channel 0, or 
2.938V. These measurements are displayed at 
the bottom of the screen capture. 

The oscilloscope used was the Hewlett 
Packard 54645D - MSO. This oscilloscope has 
some neat features that allow you to monitor dig- 
ital lines like a logic analyzer would, as well as 
display the analog channels. 

Figure 5 is a schematic of the finished pro- 
ject. Keep in mind that the serial output has not 
been completed, but | left a pin available for this 
function. The sample rate is also not adjustable 
at this point, but simply adding a PAUSE com- 
mand, or increasing the ones already in the pro- 
gram would suffice as an adjustable sample rate. 


In Closing 


It was my hope to show a couple of things in 


this month's column. Primarily, | wanted to 
emphasize the use of application notes in engi- 
neering. Usually you can find an application note 
that can answer some of your questions, and 
point you in the right direction. | run into people 
now and again that expect to find an application 
note that will fit their needs, and solve all of their 
design woes. That’s just plain unrealistic. 

When working with electronics, you can 
expect to face certain hurdles. In many cases, 
somebody has already cleared the hurdle that 
you can’t seem to get over. If it’s a common 
problem, there may be an application note for 
solving it. If it’s an uncommon problem, there’s 
only one thing you can do. Get out your tools, 
engineering resources, pencil, and paper, and 
get to work. Whether your efforts culminate in 
success or failure, you’re bound to learn some- 
thing, and that’s not a bad thing. 

The design completed here was accom- 
plished with two application notes, both of which 
were nearly identical. It took a little creativity, 
and a few hours of research but, in the end, it’s 
something that I can use in the lab. There were 
no revolutionary concepts derived from integrals 
or squeezed out of linear algebraic functions. I’m 
not going to show up at the next COMDEX with 
10,000 units of BS1-based battery voltage testers 
and make a mint with this design. 

What | did do was build something that 
would help me get my design work done, and 
hopefully allow me to build a better product. And 
| think that’s the true power of the BASIC Stamp. 
It allows you to put technology to work at a min- 
imum cost. Not to mention | tend to get a kick 
out of the idea that that little BASIC Stamp is 
making decisions and cranking out precise ana- 
log measurements while | type away at the PC. 
And I don’t have to pay it a dime. NV 
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by Ray Marston 


THE 


Most of last month’s 
opening episode of this mini- 
series described the basic 
nature and behavior of light, 
with particular regard to its 
use in modern optoelectron- 
ic systems. The remaining 
part of that episode dealt 
with two types of light-beam 
manipulators, namely, mir- 
rors and retroreflectors. 

This month's episode 
continues the ‘light-beam 
manipulators’ theme by 
describing the nature and 
behavior of optical prisms 
and lenses. 


LIGHT-BEAM 
MANIPULATORS 


PRISMS 


In optics, a prism is a block of 
transparent material having two or 
more plane (flat) surfaces. Prisms 
have an innate ability to bend the 
paths of light. A flat sheet of glass 
is a very simple prism. 

When light travels through a 
transparent material or medium 
other than free space, its velocity 
(v1) and wavelength (A/) are 
lower than those that pertain in 
free space (vO and AO). The ratio 
vO/v1 or AO/AI is known as the 
medium’s refractive index, and is 
notated by the symbol n. 

Figure | lists some typical n 
values for various transparent 
media, including normal glass (n = 
1.5 to 1.9), which is transparent to 
all visible light and much of the 
lower IR spectrum, but blocks 
most of the UV spectrum. 

Figure 2 illustrates the effects 
that ‘refraction’ has on a light ray 
when it travels through a pane of 
glass with (for simplicity) ann 
value of 2. In Figure 2(a), the 
beam enters the glass at an inci- 
dent angle of 0°, is slowed down 
(thus reducing the light’s wave- 
length, but not its frequency) as it 
passes through the glass, and then 
returns to normal ‘through air’ 
speed as it leaves the glass at an 
angle of 0°. 

In Figure 2(b), the dashed 
lines represent the normal or zero 
degrees angular reference line. In 
this diagram, the ray enters the 
glass at an incident angle (ai) of 
(say) 30° and then, as it passes 
from the thinner medium (air) to 
the denser one (glass), the ray 
bends towards the normal by a 
refractive angle (ar) of about 15°; 
when the ray passes from the 


IN OPTOELECTRONICS 


denser to the thinner medium 
again as it leaves the glass, the ray 
bends away from the normal 
again, returning to its original 
angle of 30°, thus obeying the 
basic Laws of Refraction. The val- 
ues of ai, Gr, and the n values of 


the same glass surface — are sub- 
ject to this type of parallax error. 
Most prisms have plane sur- 
faces that are angled away from 
each other, as shown in Figure 3, 
in which two prisms each have 
their major surfaces angled at 30° 


(Part 2) 


Ray Marston describes 
the basic nature and 
behavior of optical 
prisms and lenses in 
this episode of this 


the incident (ni) and refractive (nr) 


Prism A Prism B 


Figure 3. Diagram illustrating some important 
ray-bending features of a simple prism. 


regions are related by Snell's 
law of refraction, which states 
that nr/ni = sin ai/sin cr. 
Note in Figure 2(b) that 
the light ray leaving the glass 
is shown parallel with — but 
offset from — the path of the 
original input ray, which is 
indicated by the dotted line. 
The degree of offset (parallax 
error) increases with the angle 
of incidence and with the 
thickness of the glass. Simple 
mirrors — in which light rays 
enter and leave the mirror via 


(a) A light ray and its 
through 
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to one another. This diagram 


optoelectronics-related 
four-part series. 


Substance 
Free Space 
Air 


Ice 

Water at 20°C 
Glass 
Diamond 


Figure 1. Table listing typical 
refractive index values for various 
transparent media. 


sheet of glass afier arriving 
at an tncident angle of zero degrees. 
Figure 2. Diagrams illustrating the effects of refraction through 


a sheet (pane) of glass. 
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Figure 4. Exaggerated diagram show- 
ing a prism splitting a beam of white 
light into its component colors. 


Focal 
length 


(a) 


Figure 6. A simple lens can (a) focus a parallel bundle of 
rays onto a single point, or (b) convert the rays from a sin- 
gle point source into a parallel (collimated) beam of light. 


Prism B Prism C 


reflection in a prism. 


the basic Laws of Refraction. 

Note in Figure 3 that the 
degree of ray bending is indepen- 
dent of the thickness of the prism 
glass and (ignoring n value 
effects) is determined mainly by 
the angle of incidence of the ray 
and by the angular difference 
between the prism’s input and out- 
- put surfaces. 

(b) Regarding the ‘n value effects’ 
mentioned in the above paragraph, 
it is important to note that the 
refractive index values of all trans- 
parent media other than free 
space vary with the wavelength of 
a light, and increase as wave- 
length shortens. The refractive 
index of glass is normally mea- 
sured using a yellow sodium 


Focal 


length 


Figure 5. Diagram illustrating the phenomenon of total internal 


visible spectrum, and 
the prism thus (because 
its refractive index is 
wavelength-dependent) 
bends each individual 
color of the beam by a 
different amount, giving 
the least bend to red 
light and the greatest 
bend to violet light. The 
prism’s output thus 
takes the form of a verti- 
cally-expanded colored 
spectrum. This scatter- 
ing of white light’s component col- 
ors is known as dispersion. 

When a ray of light passes 
through air and enters a prism, it 
bends by an amount determined 
by its angle of incidence and by 
the refractive index value of the 
glass. When the ray leaves the 
prism again and returns to the air, 
it bends by an amount determined 
by its angle of incidence and by 
the refractive index of the air (1.0) 
divided by that of the glass (say 
1.5), and this value is invariably 
less than zero (0.667 in this exam- 
ple). Figure 5 shows the actual 
amounts of output refraction that 
occur on three different prisms 
that each have a refractive index of 
1 as 


light with a wavelength of 
589nm; the actual index value 
is higher than normal to violet 


In Figure 5, the ray strikes the 
output surface of prism A at an 
incident angle of 30° and leaves 


—- —»> --—--- > ----P---->- 
— -—e —- — — — &~ - - - — - - - - 
—-— ----»----P----?>- 


Figure 7. Basic way of using two lenses in a light-beam system. 


shows the effects that the prisms 
have on a light ray that arrives at 
an incident angle of zero degrees. 
In both cases, the ray passes 


in it, TVs, cars, radios, traffic 
lights & even toys have embedded computers 
controlling their actions, The Primer Trainer is 
the tool that can not only teach you how these 
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controlling motors, Start out in Machine language, 


‘cleanly through the glass without 


light (400nm wavelength) and 
lower to red light (700nm 
wavelength). 

Figure 4 shows, in exag- 
gerated form, the results of 
passing a narrow beam of white 
light through a symmetrical trian- 
gular prism. White light contains 
all the colors (wavelengths) of the 


bending but, on leaving the glass, 
the ray bends away from the nor- 
mal by about 15°, thus obeying 
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the prism at a refractive angle of 
42°; this prism thus bends the ray 
downwards by 12°. In the case of 
prism B, the ray strikes its output 
surface at an incident angle of 40° 
and leaves at a refractive angle of 
85°, thus bending the ray down- 
wards by 45°. 

Note in the case of prism B 
that the ray leaves the prism at an 
angle that is only 5° less than the 
angle of slope of the prism’s out- 
put face, and it is obvious that if 
the angle of incidence is increased 
much more, the ray will be unable 
to penetrate the prism’s output 
surface. The angle of incidence at 
which this occurs is known as the 
surface’s critical angle, and is dic- 
tated by the n value of the glass; 
the critical angle is 43° at ann 
value of 1.5, 36° at an n value of 
1.7, and 32° at an rn value of 1.9. 

Figure 5 shows, in the Prism 
C diagram, what happens to the 
light rays when they strike the 
prism’s output face at an incident 
angle of 45°, i.e., at an angle 
greater than the critical angle of 
the surface. Under this condition, 
a phenomenon known as {otal 
internal reflection occurs and 
makes the internal surface act like 
a mirror that bends the rays by 
double their angle of incidence, 
thus (in this case) bending them 
through a 90° angle and project- 
ing them through the lower face of 
the prism. 

The internally-reflecting type-C 
prism thus acts like a mirror that 
bends light through 90°, but (since 
the light passes through separate 
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input and output surfaces) does 
not suffer from parallex errors. 
This type of prism is widely used 
in high quality optical instruments 
and devices such as reflex cam- 
eras, binoculars, and automatic 
laser-aiming controllers. 

Total internal reflection can 
occur whenever one tranparent 
material interfaces with another 
that has a lower refractive index, 
thus giving a less-than unity refrac- 
tive index and a positive 
critical angle value at the 
interface junction. All 
modern fiber optic cables 
rely on this ‘internal reflec- 
tion’ basic principle for 
their very efficient low-loss 
operation (fiber optic 
cable principles will be 
described in Part 3 of this 
series). (a) 


LENSES 


Normal optical lenses are 
light-bending refractive devices 
that are related to prisms but have 
curved (rather than flat) faces. 
Figure 6 shows the classic profile 
of a simple lens that has two paral- 
lel faces that are each radially 
curved in two dimensions, to form 
a section of a sphere. This type of 
lens can focus a parallel bundle of 
light rays onto a single point (the 
focal point), as shown in Figure 
6(a); the distance between the 
center of the lens and the focal 
point is the focal length of the 
lens. 

If a light point-source is 
spaced from the lens by a distance 
equal to the focal length of this 
type of lens, the lens converts the 
light into a parallel (‘collimated’) 
beam of light, as shown in Figure 
6(b). 

Figure 7 shows the basic way 
of using two simple lenses in a 
light-beam alarm or communica- 
tion system. At one end of the sys- 
tem, the left-hand lens converts 
the transmitter's light point-source 
into a collimated (parallel) light 
beam and, at the other end of the 
system, the right-hand lens con- 
verts the collimated beam back 
into a point of light, which is 
applied to the receiver's light-sensi- 
tive input. Identical lenses are used 
in the collimating and decollimat- 
ing processes. 

Systems of the above type 
only generate a perfectly parallel 
beam if the light point-source is 
infinitely small, and this is an 
impossibility. In practice, the beam 
widens with distances after leaving 
the collimating lens; the amount of 
widening is proportional to the 
width of the light source and 
inversely proportional to the diam- 
eter of the lens. For minimum 
widening, the lens diameter must 
be large relative to that of the 
source. 

Simple lenses with one or both 
faces shaped as a section of a 


Figure 10. Three special types of spherical lens. 


sphere are known as spherical 
lenses and are available in con- 
vergent and divergent types; 
convergent types make a paral- 
lel beam of light converge 
towards a common focal point; 
divergent types make a parallel 
beam of light diverge outwards. 
Figures 8 and 9 show a variety 
of lenses of these types. 

Figure 8 shows four simple 
types of convergent spherical 


Plano- 
Biconcave 
lens fa 
(b) 3) 


Figure 9. Three simple types of divergent 
spherical lens. 


(8) 


lens. The thin biconvex lens 
shown in (a) is the same type as 
shown in Figure 6; it operates 
equally well either way around, 
but its sharp edges are rather 
fragile. The thick biconvex type 
shown in (b) gives the same per- 
formance as the (a) type, but is 
more rugged. 

The plano-convex type 
shown in (c) has one flat and 
one curved face and must be 
used the correct way around, 
with the flat face pointing in the 
direction of the parallel light 
beam and the curved face aimed 
towards the light’s focal point. The 
convex memiscus type shown in 
(d) has a very long focal length; it 
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is the type used in most spectacles 
and contact lenses. 
Figure 9 shows three simple 


types of divergent spherical lens. 
The biconcave lens shown in (a) 
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Figure 12. Light rays follow a sinusoidal 
path through a graded-index (GRIN) rod (a). 
A quarter-pitch GRIN lens collimates the 
light from a point-source (b), and focuses a 
collimated light beam into a point (c). 


the plano-concave type shown in 
(b) must be used the correct way 
around. A concave meniscus type 
is shown in (c). Lenses of these 
various types are often used in 
conjunction with convergent lens- 
es, to make high-quality compound 
lenses (as described shortly). 

Most spherical lenses are of 
the simple type already shown, but 
other types are also available. The 
cylindrical biconvex lens shown in 
Figure 10(a), for example, is 
curved in one dimension only, and 
is used to focus a parallel light 
beam into a thin line, rather than a 
spot, or to convert a thin line of 
light into a collimated beam. 

In most normal lenses, much 
of the sub-surface glass or plastic 


lens material 
performs no 
useful func- 
tion. A 
Fresnel lens is 
one in which 
most of the 
non-useful 
lens material 
is removed, to 
make a light- 
weight or low-cost lens that per- 
forms almost as well as a normal 
lens in simple ‘light-beam’ types of 
application. Figures 10(b) and (c) 
show — in cross-section form — 
how a plano-convex lens with a 
mounting rim is transformed into 
its Fresnel equivalent. Here, the 
Fresnel lens is made up by effec- 
tively dividing the original (b) lens 
into 10 horizontal slices, removing 
the ‘dead’ material from each 
slice, and then bonding the 
remainder onto a base of identical 
material that also acts as the lens 


rim, In practice, most Fresnel lens-_ 


es are molded, in plastic or glass. 
The focused images generated 

by simple spherical lenses suffer 

from spherical and chromatic 
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Figure 13. Method of collimating the light output from 
. a fiber optic cable using (a) a spherical lens and 
(b) a GRIN rod lens. 


defects or abberations. Spherical 
abberation makes a straight line 
appear curved in the focused 
image; if you wear spectacles, you 
can see a demonstration of this 
effect by standing in front of a set 
of library shelves and noting how 
the shelves above and below your 
eye level appear curved when you 
have your glasses on, but not when 
they are off. 

In simple lenses, chromatic 
abberation makes faint colored 
fringes appear around focused 
white or multi-colored images. The 
effect occurs because the refrac- 
tive index of the lens material (and 
thus the focal length of the lens) 
varies with the color of light, as 
shown in Figure 11(a), making it 
possible to sharply focus only a 
small slice of the color spectrum; 
the rest of the spectrum is out of 
focus, producing the ‘fringe’ effect. 

This problem can be over- 
come by using a compound lens 
made of one converging and one 
diverging lens, each with a differ- 
ent refractive index value, as 
shown in Figure 11(b). Such a 
lens can be made to give all colors 
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’ the same overall 
focal length, and 
is known as an 
achromatic or 
antispectroscopic 
lens. 

The strangest 
and most recently 
developed lens is 
the graded-index 
(GRIN) rod lens, 
which is used in 
modern fiber optic 
applications and 
operates in a dif- 

ferent way to a normal lens. A 

GRIN rod is a glass or fiber rod 

that has a refractive index that 

decreases progressively with dis- 
tance from the rod axis. This index 
variation causes light rays to follow 

a sinusoidal path as they travel 

along the rod, as shown in Figure 

9(a). The length of one complete 

sinusoidal cycle in the rod is called 

the pitch (P) of the rod; the P 

value is determined mainly by the 

rod’s diameter and refractive index 
profile; the value is typically about 
20mm. 

A GRIN rod lens is simply a 
slice of GRIN rod with a length less 
than a single pitch-length, so that 
its optical output signal is out of 
phase with the optical input signal. 
The most interesting and widely 
used GRIN rod lens has a quarter 
pitch (giving it a length of about 
5mm) and has the interesting 
properties illustrated in Figures 
12(b) and (c). 

Note in (b) that the light from 
a point source in contact with the 
center of the left face of the lens 
emerges from the right face in 
fully collimated form and, in (c), 
that a collimated light beam enter- 
ing the left face leaves the right 
face as a focused spot. The GRIN 
rod lens thus has some properties 
of a conventional lens, but has a 
very short focal length. 

GRIN rod lenses are widely 
used in modern fiber optic and 
laser module applications. Figure 
13 shows an example that illus- 
trates the advantages of a GRIN 
rod lens over a spherical lens in a 
simple fiber optic application in 
which the fiber optic cable’s point- 
source ‘light’ output needs to be 
collimated when fed into the out- 
side world. 

In the case shown in (a), the 
light is collimated by a convention- 
al lens, which must be placed a 
precise fixed distance from the end 
of the cable, to which it is coupled 
by an air gap. In the case shown in 
(b), the GRIN rod lens is simply 
bonded directly to the polished 
end of the cable, and no carefully 
spaced air gap is required. 

More information on fiber 
optic and GRIN (graded index) 
operating principles will be given 
in next month's episode of this 
series, which will give an in-depth 
explanation of fiber optic princi- 
ples and practice. NV 
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& RAINPROOF. Adj. tilling mount, 1/3" CCD, 380 Lines, 

0.3 Lux, AGC, Auto Shutter. 9-12VDC @100mA, 4mm, 

f1.8, 78° FOV real glass lens, NTSC video. <lounce! IR 

SENSITIVE. 23mmdX50mm, 36° cable with BNC video 

& DC barrel jack. GM-200K-STD...........$119 

PINHOLE Model. So tiny you can install it directly into a. 

door. Only a 0.9" diameter hole! Specs as above. 90° | 

FOV Pinhole lens, 1/2 once! Size only 23mm d.x35mm 

long. Think of the places you could put this little jewel.” 
GM-200K-PH lens.....$119 


NEW! 0.008lux, COLOR NIGHT VISION CAMERA! 
UNBELIEVABLE LOW LIGHT PERFORMANCE. 
Our Slat pai DOES it in COLOR TOO! 
az § For covert, military and 
scientific applications 
that must be color, this 
is it, Performance is 
2 enhanced through low 
speed electronic shuttering and digital frame memory, With an 
auto iris lens, 24 hour monitoring Is possible. Auto sensitivity 
mode starts as it becomes dark Eight Gain/Shutter modes are 
user selectable. Normol, X4, X8, X16, X24, X32, X64, X128. 
These provide frame rates of 60, 15, 8, 4, 3,2, 1, and 0.5 
frames per second. Auto/Manual white balance. Aluminum 
housing with dual 1/4x20 mounts. Specs: 1/3" CCD, with 291K 
pixels, 320 Lines, <1 Lux std. mode sens., 12VDC @200mA, Std 
video out on BNC. Size: 54mmx50mmx94mm long. With pwr 
odapter. All functions can be externally controlled vial an 8 pin 
mini DIN. Uses std, c-mount lens not included 
Special Item, GMV2K.......$589ea. 
4mm, f1.4 A/I lens with custom cable. $ 99ea. 


Please fax us your list of 
unique surplus material. 


NEW! DAYLIGHT to LOW LIGHT MINI CAM, w A/I LENS 
For those cppeciions that must work from dawn ‘till dusk, this is it 
; Rugged aluminum housing with dual 

mounting sockets. Specs; 1/3" CCD, 420 
lines resolution, 0.1 Lux sens., AGC, 
Auto shutter, 12VDC @120mA. Toke full 
advantage of camera sensitivity with the 
super, 4mm, 1.4, 78° FOV Auto Iris lens 
included. Video out on BNC. Size: 50mm 
sq. X 65mm long, Power adapter 
included. Ready to go! 

SPECIAL this MONTH, GM-510-A/I....$199ea. or 2 for $369 


CHECK THIS! ULTRA MINI, WEATHERPROOF & COLOR! 
NEW “COLOR LIPSTICK" camera. For those 
applications that must be color, this is it. Black 
anodized, aluminum, housing is O-Ring sealed & 
RAINPROOF. Adjustable tilting mount included. 
Specs: 1/3° CCD, 400 Lines resolution, <} Lux 
sensitivity, AGC, Auto Shutter. 12VDC @180mA, 
4.3mm, 78° FOV lens, A real glass lens. Std. video 
out. Size: 32mm diam. X 65mm long, 24” leads 

with RCA jack and DC jock. With pwr. adapter. Ready to go! 

SPECIAL this MONTH, GM-400K................$239ea. 


NOW YOU CAN SEE WHAT THE "FISHES ARE DOIN’ 
GO UNDERWATER (down to 60 ft.) 
Waterproof B&W CAMERA 
with INTERNAL, INFRA-RED 


ILLUMINATOR! 

Sleek black anodized, BRASS, housing is O- 

Ring sealed & WATERPROOF. Adjusiabe 

mount included. Specs: 1/3" CCD, 400 Lines! 
resolution, 0.05 Lux sensitivity, AGC, Auto Shutter. Operates on 12VDC 
@225mA, 4mm, 78° FOV lens, A real glass lens. NTSC video out, Superior 
construction. SENSITIVE to IR. Ultra small Size only: 1.25°*diam. X 2° long. 
With 60 ft. cable. Great for general outdoor use also. 

REG. $299, GM-300KIR........... as 
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DOVER AIR BEARING X/Y TABLES, ULTRA PRECISE, 
Like New, The ultimate in 
precision motion control. These 
are leadscrew operated air 
bearing tables with 1-20 
Microns typical repeatability 
Straightness, less than 1 micron 
each axis, angular error, less 
than | arc/sec. Squareness, less 
than 5 arc/sec. Three models 
available. Model “A” has 6°xé6 * 
travel with 2 type 23BLS-021-02, 4.85A 24V Rapidsyn stepper/ 
encoders. Type “B" is as above without motors. Type °C" has 4°xS" 
travel with two Compumotor LES7-51-MTR steppers. No controllers. 
TYPE “A”...$1200, TYPE "B”...$949, TYPE "C" "$849 


TINY, PRECISE, PORTESCAP SWISS, GEARMOTORS. 
State of the art “ironless* type, mini motors. Mod. A (left):1219E- 
012-G-400 has 1044:1 Planetary gearbox. Size: 12mm dx 44mm L 
Model B (right): M11-210-54-0 with approx: 40:1 spur gearbox 
Size: }6mm d.x 43mm Lt Both have 2mmd x 6mm L, flatted shaft, 
solder terminals. 


LIMITED QUANTITY 
TYPE A: $19ea. or 2 for $34 
TYPE B: $15ea. or 2 for $27 


PIEZO ELECTRIC, 2-AXIS, Lecanto eel 


B: 6V BmA 14} 
12V 12mA 290 


Physik lasiruaaine P267 Like New, The ulfimate in precision 
motion control. Includes two P178.37, 1/2° diameter PZT mounts. 
Each providing up to 40 microns of dltra prcise movement 

Motion can be controlled from the front pane! or via an external 
control voltage. Rack mountable. SPECIAL.. 


ORDER: 800- 


f , 
VISA, MC,| AMEX, 
FAX: {603- cies E- 


leo Motion Sensor. Model VMI0. Attach 

ly fo any standard video 

signal ond you've got on 

electronic “watchman® 
diligently watching the entire scene. Or any adjustable sized areo 
within the scene. Such as a doorway or even o drawer or cabinet 
A state of the ort security aid. The unit will close a contact when it 
senses a,change, Use if to turn on a VCR or call the hounds. Auto 
or manual reset. Compact, ac poweréd. Adjustable sensitivity 
Video loop through jack NEW VM.-10........$189. 


low cost MICRO CAMERA, w/audio CFU 
1/3” CCD, 410 Lines Res., 0.3 Lux sens., AGC, i ae a 4 
Auto Shutter. Pwr. from 9 to 12VDC @100mA, P cu 
250k PIXELS, Std. model, 4mm, 78° FOV lens, 4 
Pinhole, 90° FOV. A real glass lens. Both focus# 
from 10mm to infinity. Std. NTSC video out. 1/2 * . 
ounce! SENSITIVE to IR. Size Std: 1.25°sq.x1"d. @ 
PH Is 0.6°d, 1.6M long wiring harness with connectors included 
WARNING: Don't confuse these models with LOW RESOLUTION, 
HIGH LUX C-MOS CAMERAS. Six different models. 
GM-1000A-STD......$60 GM-1000A-STD/Aud.....$65 
GM-1000A-PH........$60 GM-1000A-PH/Aud.......$65 
GM-1000A-CMNT..$60 GM-1000A-CMNT/Aud.$65 
Micro Lenses for GM1000 series 

2.5mm, 150°... ua 8.0mm, 2.0... 

4.3mm, 78° £1.8.......$22 12.0mm, £2. 

6.0mm, 2.0..... 5mm, 70°PH... 


C-MOUNT LENSES 

LOW LIGHT 
16mm, f1.6, 15° FOV .......$39 
8mm, 1.3, 40° FOV .........$49 


bocasseea 
4mm, £14, 78° FOV ........$49 12mm, 28° FOV ._....$24 


6V@12AH SEALED, RECHARGEABLE, BATTERY 


New Panasonic, LCR6V12P1. Tough to get 
} ata discount. Very compact. Two top 
mounted 1/4" fasion connectors. Perfect 
for high ye tot $00, Size: 5.9°L x 3.7°H 
x19°D or 10 for $89 


Write In 88 on Reader Service Card. 


COMPUMOTOR SX series, MOTION CONTROL 

The SX is a bipolar, microstepping drive with built-in 

indexing. Drives two-phase permanent magnet step motors. 

MOSFET technology gives high performance in a small 

package while providing protection against short-circuit, 

brownout and over-temp. Built-in power supply. Indexer can 

store 99 multiple move motion programs in battery backed 

RAM. Programs can be selected via BCD inputs, program- 

mable controllers or a cornputer via RS-232C interface The SX 

also provides the following features 

¢ 16 selectable resolutions (200 - 50,800 steps/rev) : 

* Smooth microprocessor controlled, wide range microstepping. 

* Closed-loop positioning interfaces to incremental or absolute encoder. 

* Motion profiling allows distance based velocity change without stopping. 
* 90VAC - 132VAC, 50/60Hz power input. MANY more features too numerous 
to include here. Used, excellent condition, User manual 


SX model $199 or 2 for $349 also S model $189 or 2 for $329 


TEKTRONIX 2465ADM, 4 Chowes and 300MHz, O'Scope 
on screen waveform Sp 7 
stats, DMM readout. 

One of the most popular 

& powerful scopes 

available at a reasonable 

cost Features: 500ps/Div § 

sweep, 2mV/Div. vertical 


trigger bandwidth, four 

channels. On-screen waveform cursors prodda’ vert. & horiz ne factors, 
trigger level, voltage, time. freq., phase, ratio values and mode indication Plus 
complete DMM ! Complete with 2 probes, pouch, and manual. Mint 
condition. 90 day warranty. $2695. 


END FIELD of VIEW GUESSWORK! 
3.5 to 8mm VARI-FOCAL LENS 
Brond New, super f1.8 lens allows you to smoothly 
adjust from a 97 °FOV @ 3.5mm to a 44° FOV @ 
8mm. Now you can frame your area of interest just 
the way you want it! Standard C-Mount with 
adjustable focus and iris. SPECIAL.....$99ea. or 2 for: $189 


NEW, “STEALTH CAM”, MICRO, with AUDIO! 

: The sleek cluminum housing fits 

like a glove! Removeable 

mounting bracket and a 1.3M cable 

with BNC vid., RCA aud., [internal 

mic} & DC barrel jack for, no sweat 

hook up. Why fool around with an 

open P.C_ board?. Now you can 

have the “STEALTH CAM". 1/3" CCD, 

410 Lines, 0.3 Lux, AGC, Auto 

Shutter, Pwr. from 9 to 12VDC 

@110mA, 250k pixels, Std. model, 

4mm, 78° FOV lens, Pinhole model, 90° FOV. A real glass 

lens. Focus from 10mm to infinity. NTSC video out. Only 1.7 

ounce! SENSITIVE to IR. Size Std: 30mm sq. x 29mm d. PH is 

16mm d, WARNING: Don't confuse these models with LOW 

RESOLUTION, HIGH LUX C-MOS CAMERAS. 

GM-2000S-STD, w/ aud, .......0000 $79.00 

GM-2000S-PH, w/aud 


A must have for seiious high volloge 
work, New, non inductive, 5% tol., low |e 
tempco. Mini size only: 1° x .27" x .06" 
Hard to find. 10 for $6 or 50/$24 


NEW, 2.4GHz VIDEO + STEREO AUDIO TRANSMITTER with 
SONY, CCM-PC5 COLOR CAMERA. 
Originally sold for $500! Now available 
for a fraction of that price. Great 
looking styling. Comera has a very 
stable, adjustable filiting base, front 
panel LED pwr. indicator and sensitive 
built in electret mic, providing excellent 3 : 
audio and video performance from one compact package. Simply connect 
camera to the completely self contained 2.4GHz transmitter. All cables 
supplied. You can transmit up to 700 feet clear line of sight! Companion 
matching receiver works with any TV or VCR. Internal patch antennas. Camera 
has adjustable focus 6mm lens. (I* to infinity, macro capable) Auto power off 
when the privacy shutter is closed. Power is 
| 7-13VDC. (all pwr. adapters and cables 
, included) 1/3" CCD, 330Lines res. 35% better 
#4 than stondard VHS! Can als be used to 
transmit VCR oputput fo another TV for 
remote viewing 
SPECIAL, 2.4GHz SONY- ASTROVIEW...$1 89ea. or 2 for $339 


addtl. 2.4GHz TRANSMITTER/RCVR. less Camera...$129ea. 

MOTORIZED ZOOM LENS SPECIAL, 6X mag. and auto iris ! 
New, fabulous hi-res. optics with std. C-Mount. Superior Fujinon 
and Vicon lenses. Normally cost from $600 to $1500. There is no 
substitute for a good lens! All drive motors will operate from 6- 
12VDC. The Auto iris has a built in amp which works with any 
cameras video output for control. 


Type B-6, 12.5 to 75mm, 6X, f1.2 ....... $189 or 2 for $349 


10V @ 2.5 AH SEALED, LEAD ACID, PACK toch pack consists of 
five, 2 Volt cells. Each cell the size of a std. 'D’ battery. = 
They are arrainged as 1X5 cells. Enclosed in an ABS 
outer shell. (removed for photo) Mint condition. Perfect . 
for robotics and other high drain applications, Buy several, make custom 
packs of any rating. Size: 7.5°L x 2.8°H x 1.5°D 

ive packs for $20, 30 for $99 


QUESTIONS 


| would like to build an adjustable 
thermal switch circuit to turn a 120- 
volt fan on/off. The circuit will be 
used with my home stereo receiver 
to turn on/off at set temperature of 
receiver temperature. The thermal 
sensor will be located on the outside 
of the receiver cabinet. 

The fan is 120 volts and imped- 
ance protected. The circuit could 
also be used to operate a brushless 
12-volt DC fan as well. 
4991 Brad King 
Winter Haven, FL 


| am the proud owner of a mili- 
tary surplus PU-286 generator. The 
machine was made in 1958. While 
the generator is in fairly good shape, 
it could stand an overhaul. 

Where can | obtain repair parts 
for the engine and the alternator. 
Operating supplies such as oil filters 
and exciter brushes are also needed. 
4ss2 Bob Feeney 

Atlanta, GA 


| have a 1 MHz oscillator. Can 
anyone come up with a circuit that 
will provide outputs at 100 KC, 200 
KC, and 500 KC. 

| have 7490 and 4017 ICs on 
hand. The 1 MHz output is about 4- 


1/2 V PTP squarewave. 
4993 Roger W. Hamel 
Cedarville, Ml 


| have a Caller ID compatible 
modem that | would like to read the 
Caller ID information from the 
modem with Visual Basic 4.0 or 5.0. 

Any suggestions on where to 
begin? 
4994 Dan Hockey 
via Internet 


At my office we have a problem 
with telephone extensions ringing in 
adjacent cubicals causing confusion 
with exactly who's extension is ring- 
ing. If you are standing more than a 
few feet away from your phone, you 
never know if it’s your phone or not. 

Is there some type of visual indi- 
cator [preferably LED) that can 
detect a ring and flash? This device 
must not be electrically connected to 
the phone system, i.e., it must use 
the sound of the ring or something of 
that nature to do its ring detection. 

The type of phone we use is the 


BE Questions & Answers 


Lucent Technologies 825 [nice 
phone — lousy ringer). 
| work at @ government agency, 
and | cannot connect anything to the 
phone. | would like to run this up to 
the top of the cubical to give me a 
visual queue to my ringing extension. 
49395 R. S. 
Baton Rouge, LA 


In regards to the Alphastar 
satellite system: Is there a way to 
change the S/R [symbol rate, 
Astar’s is 23.000) and the FEC (freq. 
error correction, Astar’s is 2/3) toa 
different setting that would allow one 
to use this receiver to view MPEG 1 
or 2 digital? This system was manu- 
factured by Tee-Comm, Inc. 

Would this be a firmware 
change/ mod? 
4996 Chief 
via Internet 


| am looking for an inexpensive 
way for a young ham operator to 
build a direct conversion receiver to 
listen to W/AW, either 80 or 40 
meter. 

This receiver should be where 
we could wind coils on a photo con- 
tainer. All the parts should be avail 
able at RadioShack. 
4997 Virgil Gochee 
Shabbona, IL 


In cannibalizing a computer, | 
thought | had a good power supply 
(Power Tronic TK 4230DC). 
However, it trips off in less than one 
second, perhaps because one output 
(the “power good") is unused. 

How do | hook up the “power 
good” lead so that the power supply 
will operate? 
4998 Scott Duink 
Los Gatos, CA 


| have two.UPS with similar prob- 
lems. They both work except they 
shut down after they switch and start 
generating their own power. 

They act as if the battery is low, 
but they are both good (ffully 
charged]. One will operate fine on 
low-line voltage, but shuts off when 
the line voltage goes below about 50 
volts. The other shuts off after 0.1 to 
2 seconds after power loss and also 
works on low-line voltage. 

One is an ABI International 


model Probackup 5000, the other is 
a Deltec model PRB 300. Why are 
they so complicated to do a relatively 
simple job? 
4999 Gordon Simkin 

Belleview, FL 


| need to locate a product that 
was made years ago in Sharon, PA. 
The name was “SAL-MET FLUX" sol 
ders all metals. It was a soldering flux 
that you could use with regular sol 
der and you could solder aluminum, 
stainless, etc. 

The company was a small opera- 
tion, Hascol Enterprises and then 
sold to Henry Manufacturing in 
Westville, IL and now | cannot find 
any information on it. 
49910 Ron Wineland 
Meadville, PA 


| understand that the military 
has been using a “cigarette pack 
size” electronic device to remove sul- 
fation from car batteries, with up to 
five times the original lifespan of the 
batteries. | am looking for the circuit, 
49911 Paul Isvolt, Jr. 
Brantwood, WI 


My VCR has channel 3 and 4 
output. | would like to feed this into 
something that | can build or modify 
to have channel 3 or 4 in [one or the 
other not both), with channel 2 out, 
and have adjustable fine-tuning, and 
pass stereo audio. 
49912 Lane Dixon 
Haysville, KS 


How do | interpret the error 
codes that pop up on the screen 
when a computer boots up with a 
problem? (Example: Screen reads 
bad fault in MS DOS extender). 
49913 Larry Amati 

Smithton, PA 


| have several old King two-way 
radios: model LPA 5141 FCC ID 
ASY7BLLT 2001 made in Lawrence, 
KS. 

The units have a rotary switch 
providing up to 14 different frequen- 
cies. Some are set from 144 to 163 
MHz and some are blank, but make a 
squelching noise when squeezing the 
transmit button, 

Where can | get a schematic or 
find someone who is familiar with 


* 


4) Gircuit Design 3) Problem SoWing 


! 


these radios, and how can one 
change frequency settings? 

How much power are they 
putting out with a fully charged 10- 
volt battery? What distance can | 


reach? 
49914 Pierre Hoyt 
W. Bethesda, MD 


| have an old IBM 3270 PC, 
model 16 with 640 KB, 5-1/4 disk 
drive that uses double density, double 
sided floppies. 

Since | have no need of the 
newer, faster PCs on the market, | 
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3 LENS HEAD MAGNIFYING GLASS 
They Seb 1h 4 las ba 3 hess 


4, With one touch design, the magnifier is with 2 1.6 power to 
4 2.3 power in just one touch. Then you can change the 
Magnifying ime from a 3.7 power to a 4.8 power, 

#HM 213 Unit 1 


ib 


AD, ITD} 1001 500M 


The RF Connection 

213 North Frederick Ave. 
Suite 11NV 
Gaithersburg, MD USA 
20877 


http://www.therfc.com/ 


Complete Selection of MIL-Spec Coax, RF 
Connectors and Relays 


UG-21B/U N Male for RG-213/214 
UG-21D/U N Male for RG-213/214 


Amphenol 83-1SP-1050 PL-259 .......... $0.90 
UG-176/U Reducer RG-59/8X . .25 or 5/$1.00 


MiL-Spec Coax Available (Teflon, PVC IIA) 


New Product: Belden 9913F. 9913 with 
High Density PE Foam dielectric, stranded 
center cond. and Duobond Ill Jacket 

Rssstp ssi histvasoctopstshinsercired .B0/f or $76.00/100ft 


Also New: 9092, ae we ee ve 
Intro Price ... : -« $23.00/100ft 


Call for Specials of the Month 
Full Line of Audio Connectors for Icom, 


43 Pin DIN for Kemwo0d nan $2 75 


8 Pin DIN for Icom ... me $1.00 
8 Pin DIN for Kenwood. Ria coxepatadeshiziconcs $1.50 


Prices Do Not Include Shipping 


Orders 800/783-2666 
Info 301/840-5477 
FAX 301/869-3680 


38 = Write in 116 on Reader Service Card. 


Te CH FKFOoRUN! 


am reluctant to go out and buy a new 
PC. 

My problem is that | would like to 
use several software programs that 
are on 3.5" 144 KB disks. 

Would it be possible to add a 
3.5" disk drive to this unit? What 
would | need in the way of hardware if 
it can be done? 
49915 Pete Bartholomey 

Chattanooga, TN 


| need a solution to interface TV 
audio output to a strip of 10-20 
headset jacks used in a dorm envi- 
ronment day room as a noise pre- 
ventive. On the newer TVs, the output 
device overloads. 
49916 D. B. 


Lansing, KS 


| hope to construct a series (61 
total) of very narrowly selective band- 
pass filters [ideal less than 2% BW) 
to be used with live and recorded out- 
puts of music synthesizers. 

The outputs of these filters, rec- 
tified and likely buffered, would be 
used to selectively ‘gate’ the outputs 
of 61 selectively ‘tuned’ gravity-wave 
(per Greogory Hodowanec's work) 
sensor-oscillators. 

With so many (61) filters need- 
ed, simplicity of construction and low- 
est costs are a prime consideration. 
Also, for the sake of flexibility and 
portability, this ‘filter bank’ should not 
be computer technique dependent. 
49917 Bill Ramsay 

Grand Junction, CO 


| have a GBC look-out video cam- 
era, model LC2001. | need the pin 
out of the plug on the camera or a 
schematic. 
49918 Frank Bowen 


Fresno, CA 


| drive a turbo diesel and the 
engine compartment suffers from 
very high temperatures in the sum- 
mer. This has resulted in several pre- 
mature failures of my alternator 
mounted voltage requlator (cracked). 

Can you provide a design utilizing 
heatsinks and high-quality compo- 
nents so | can build and remote 
mount a regulator? 

The regulater now on the alter- 
nator is about 3/4" square, and 
1/4" thick with three connections: 
one to ground, one each to two 
brushes. | will modify the brush plate 
and provide connectors. 

49919 Roger Simon 
Orlando, FL 


ANSWERS 


ANSWER TO #3997 - MAR. 1999 
Whenever you get a "Blue 
Screen of Death" (BSOD) in 
Windows, it means that a program 
did something bad, usually trying to 
access an illegal memory address or 


performing an illegal function [i.e., 
divide by zero). Since you didn't give 
any more detailed information, | can 
only assume that one or more soft- 
ware modules used by Explorer is 
corrupted. 

Question: Does the BSOD hap- 
pen with any other program either 
before or after you use Explorer? If 
so, that program might be the cul- 
prit. Reinstall it and see if that fixes 


ANSWER TO #38910 - MAR. 1999 
A friend of mine bought a 
Spectracom WWVBsVLF 
receiver/comparator without its 
active antenna. The manual didn't pro- 
vide any schematics for the antenna, 
but the receiver input section supplied 
12 VDC through a few kilohms and 
wanted a 50-ohm AC input. 
_ We found many VWWWVB antenna 
designs on the web, but the designs 
did not meet the 50-ohm requirement 
or had other problems, so we built our 
_Own antennas. 

The first was a ferrite loopstick 
0.5 x3 inches that had trouble locking 
(WVWVVB signal strength is about 100 
microvolts per meter here]. The sec- 
ond was a small loop antenna of an 8 


third was a 20 inch diameter loop 
that produced a signal big enough 
that | could see it on my [very sensi- 
tive) scope, but it was never connect- 
ed to the Spectracom. 

The output transformer has a tap 
with a 1:7 turns ratio, That raises the 
50-ohm load impedance to about 
2500 ohms. For a G of about 100, 
the transformer reactance should be 
25 ohms (X_L = 2 pifl.orL =25/(2 
pi f} = 66 microhenries). | used an 
MPP toroid (Arnold A051027) at 
27nH/square turn, so N = sqrt 
(66uH/27nH) = 49 turns. | put the 
tap at seven turns. 

lf you use a different core, then 
calculate the proper number of turns 
and make sure the core has reason- 
ably low loss at 6O KHz. Use thick wire 
to improve the G. The resonant capac- 
itor is C = 1 / (L (2 pi ff2) = 106nF, 
but the value is not exact and must be 
et on ee 


inch diameter, and it worked okay, The _ 


80, and the gain to the tap about 11. 


turn them off if you have trouble lock- | 


> 
330nF l0~A 


WwvB ATU 


the problem. 

Next, | suggest you disable 
any/ all programs you loaded at boot- 
up {i.e., "empty" the "StartUp" folder) 
and see if Explorer still gives the 
BSOD. If it does, then you need to 
"refresh" the Explorer software by 
running SETUP on your Windows 

_install CD/floppy and choosing 
"Restore damaged/missing pro- 


Continued on page 54 


Use a large capacitor to get close 
and then use a smaller capacitor to 
fine tune the tank. You can also adjust 
the number of turns, but one turn 
changes the inductance by about four 
percent. You must tune to 0.5 per- 
cent or better. 

Wind the 20 inch antenna loop 
as 11 turns of number 12 solid insu- 
lated wire [the kind electricians use); 
that’s about 60 feet of wire. | taped 
the wire in a few spots so it would 
keep its shape. This loop must also be 
tuned, so | inductively coupled the sig- 
nal generator to the loop and adjusted 
the input capacitors to maximize the 

| needed about 6OnF (X_C 
= 44 ohms], but your results will vary 
because a scramble wound antenna 
loop is not well characterized. The 
loop must be very low impedance, so 
make solid connections between the 
loop antenna and the resonating 
capacitors. 

The transistor is targeted for 
4mA of collector current. The voltage: 
gain to the collector should be about. 


The input impedance of the ampli- 
fier should be about 3K, and it limits 
the antenna G to about 70 (SK/44). 
You can check the literature for info 


The plane of the loop should be per- 
pendicular to the ground, and the 

Computer monitors throw out a 
lot of trash around 60 KHz, so locate: 
the antenna far away from them (and 


GLR  4MAk99 


HAM GEAR 


FOR SALE 


WANTED: ROCKWELL-Collins HF-80 
equipment, 851S-1, 237B-3 log periodic, 
Collins literature. Jim Stitzinger 805-259- 
Fo 1, 805-259-3830 (fax), bfl-jis@smart 
ink.net 


HAM EQUIPMENT repair or overhaul 
Collins, Drake, Swan, Astro, Yaesu, 
Kenwood, etc. 20 years experience with 
former Slep Electronics Co. Same excel- 
lent service, same reasonable rates, sat- 
isfaction guaranteed. Brooks Electronics, 
828-349-3503. E-Mail: rwbrooks@ 
dnet.net 


LML RADIO & electronic: UHF Syntor 16 
ch. Prg. 45 watt $50; 2 meter amp 60W 
$30. GE, Midland, and more test equip- 
ment & other surplus. Free catalog 909- 
873-1319. Fax on demand 24 hr. 909- 
820-1885. Web catalog Http://me 
mbers.aol.com/hrh6 Write 424 €E. 
Shamrock, Rialto, CA 92376. 


NEW PRODUCTS FROM S & S: 
UPGRADE YOUR OLD RIGS! Digital 
dial (counter) has 10Hz resolution HF, 
100Hz VHF and frequency range 5OKHz 
to 230MHz; kit $99.95; assembled 
$149.95. NEW Digital VFO with 1Hz res- 
olution to 54MHz; kit $169.95; assem- 
bled $219.95. S&H $7 (Continental US). 
GUARANTEED TO WORK. For info send 
SASE. Cali/write to order: S & S 
Engineering, 14102 Brown Rad., 
Smithsburg, MD 21783. 301-416-0661, 
E-Mail: N3SAD@aol.com or see 


http://www.xmetric.com/sseng 


THE SMART BATTERY CHARGER for 
lead acid or gel cell batteries. Can be left 
connected to the battery INDEFINITELY, 
will not overcharge! Standard kit is 12V 
@ 1 amp. This kit is 100% complete. For 
the kit order #150-KIT at $59.95. For an 
assembled and tested unit, order #150- 
ASY at $79.95. CA residents add 7.75% 
sales tax. Add $6.50 per unit shipping. 
MC/VISA accepted. A&A Engineering, 
2521 W. La Palma #K, Anaheim, CA 
92801. 714-952-2114, FAX 714-952- 
3280. 


MIKEMASTER: A microphone preampli- 
fier with noise gating & compression. 
Created by Marv Gonsior W6FR, March 
1998 QST. Got noise get MikeMaster! 
For kit order #210-KIT at $69.95. 
Assembled & tested (specify Kenwood, 
ICOM, or Yaesu wiring) order #210-ASY 
at $89.95. Shipping for US & Canada is 
$6.50, others add 15%. CA residents add 
7.75% sales tax. For info send legal size 
SASE to A&A Engineering, 2521 W. 
LaPalma #K, Anaheim, CA 92801. P 
714-952-2114, Fax 714-952-3280. 


KENWOOD TS-430S, PS-430, SP-820, 
AT-250, MC-42S, Shure-444-D, antenna, 
coax, and much more. Call 510-222- 
4445 or olfarter@aol.com 


NEW 1999 catalog: Inductors, toroids, 
TC ceramic and Mica capacitors, semi- 
conductors, wire and cable, hardware, 
more. Two stamps please. Johnson Shop 
Products, Box 2843, Cupertino, CA 
95015. 


Subscribe to Nuts & Volts! 
Call 1-800-783-4624 


Oldest Personal Computer Show in the World! Super NEW show location! 


TRENTON COMPUTER FESTIVAL 


aun ol 24th Year! MAY 1 - 2, 1999 


KITCF 99 


AT THE NJ CONVENTION CENTER - EDISON, NJ 


Indoor Vendors - 100 Speakers & Seminars - Ham Radio Testing 
Internet Cafe - Hi Tech Job Fair - 1,000 Spot Outdoor Fleamarket 
Saturday Night Banquet - National Vendors - New Expanded Location! 


(Located at Exit 10 of the New Jersey Turnpike - Edison, New Jersey) 


SHOW INFO CALL: (800) 631-0062 


Check our Web Sites: www.tcf99.com (Vendor info) 


www.tcf-nj.org (Attendees/Speaker Program/Directions) 


Managed by KGP Productions, Inc. Fax: (732) 422-0076 {c) 1999, Trenton Computer Festival, Inc. 


HAM GEAR 
WANTED 


CB — SCANNERS 


KONNEX DISTRIBUTING. Call 1-888- 
777-7874. PO Box 451372, Los Angeles, 
CA 90045. CBs, antennas, meters, tran- 


SALES, SERVICE: CB equipment, 
radios, modifications, power mice, echo- 
reverb boxes, kits, meters, filters, anten- 
nas, noise toys, mounts, hard-to-find 
items. Partial list $1, complete list $4. 
D&R_ Electronics, 10 Park St. 
Thomaston, CT 06787. 860-283-9492. 


HOW TO LOCATE HARD-TO-FIND CB 
(EXPORT, LINEARS, MODIFICATIONS, 
KITS, TECHNICAL BOOKS AND 
ACCESSORIES). THE RADIO HOBBY- 
IST DEALERS DIRECTORY over 200 
dealers, distributors, and manufacturers 
worldwide. Only $19.95 send to 
Lord/Wyatt Communications, Dept. 
HDA, 147 Halsey St., Brooklyn, NY 


SCANNING USA: monthly magazine 
100% scanning. All the news and prod- 
uct reviews from the writers you trust. 
Get more from your scanner. 
Subscriptions $24.95, samples $3. Call 
1-800-651-0922 your Visa or 
MasterCard, or write 2054 Hawthorne, 
Joliet, IL 60435 


ANTTRON 101 CB 10 METER base sta- 
tion antenna with isolation network, no 
bleedover, no splatter, no TVI tuning 
sleeve technology 3 piece fiberglass 
$69.99. Twin-Tronics, Inc. PO Box 
2571, Youngstown, OH 44507-0571. 
Send $1 for literature, refundable. Ph 


sistors. Best prices. Credit card accept- 


able. 11216-2103. 718-789-7329 ext. 16. 330-788-9693. Fax 330-788-7709. 


SOLDERLESS BREADBOARD | SOLDERING IRON 3-wikeE 


830 tie points. MB102PLT 
model features 3 binding posts 
and aluminum backplate. 


PartNo. 1-9 10+ SOLDERING IRON STAND 
5.95 5.00 


W/SPONGE $4950 
895 800 #060842 3 


$350 RESISTOR KIT| | LB- 80/40 Solder Rott .031" $595 
1/4W 5% film. 5 | DESOLDER PUMP W/TIP $350 
- pieces each of 0820 
ER # 


WELLER SOLDERING STATION — MODEL WIC 100 
* Variable power control (5 to 40 watts) 

+ Replaceable heating element $36 
* Quality light-weight pencil iron 


MB102 
MB102PLT 
HELPING 
HAND 
WITH 


MAGHIFI 
606 ea. #060836 \~ 


2 YEAR WARRANTY 
Goldstar 5020 


SCOPE PROBE 60 mx 
SWITCHABLE XI, X10 73 values. 365 
SWITCHES 


DIGITAL MULTIMETER 
WITH CADFREQUENCY 8 POS DIP 


TRANSISTOR TESTER 
Model DM645 


PAD-234 
DIGITAL/ANALOG TRAINER 


Nee. MOTION DETECTOR 4 
HIGH QUALITY TOOLS | $2ea. - 10 For $15 Ce -88 


With Cushion Grips and Return Spring LM555 10 win 


Needle Nose| Wire Diagonal < 24. 
id aupen Da TALSOO 10 i, nn - 186 €2. 
y 7805 Regulator 10 Min, 30¢ ea. 
sg | Pr sqm| op] Te giaior wim — 308 
POWER SUPPLIES 
0-30 VDC, 0-3 Amp. Built-in current 


high impact case. limiting, overload protected, constant 
Assembled Kit ee Seon peers 


$410 


hipping. 


; Low-Priced 
supplies, function generator, items In Our 
ital /O, rugged design, 

hig Green LED T 1°/c 10 Min 
Yellow LED T 1°/s 10 Min 


in NJ: 732-381-802 


FAX: 732-381-1572 800-972-2225 


Write in 31 on Reader Service Card. 
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FREE CATALOG: hobby radio books; 
frequencies, modifications, repairs, 
upgrades, maintenance & more! Largest 
source of monitoring books available in 
one catalog! CRB, PO Box 56-NV, 
Commack, NY US 11725. Phone: 516- 
543-9169, 9-3, M-F. Fax: 516-543-7486. 
E-Mail: catalog@ crbbooks.com 


240+ CHANNEL CB/HAM/COMMER- 
CIAL radios: AM/FM/SSB/CW 
export/domestic: RCI, Motorola, Uniden, 
Cobra, Alinco, Kenwood. Mics, antennas, 
linears, meters, books, night scopes, and 
tons more stuff! Catalog $3. MAXTECH, 
Box 8086, New York, NY 10150. 718- 
547-8244. 


ULTIMATE MODIFICATION BIBLE Vol. 
9. Mind boggling is the only way to 
describe this 232 page book. 
Modification of CBs, channels, power, 
sliders, talk back and more. 10 meter 
radios, HAM radio, scanners, toys, 
meters, and more. Only $29.95 + $4 
shipping. Phone orders 1-800-256-9895 
(MC-Disc-Visa) No CODs. 


CB MODIFICATIONS! Frequencies, 
books, kits, high-performance acces- 
sories, plans, repairs, amplifiers, 10- 
meter conversions. The best since 
1976! Catalog $3. CBCI, Box 1898NV, 
Monterey, CA 93942. www.cbcinti.com 


MESSENGER, RED Devil, Shootin 

Star, Palomar, Superstar, Uniden, C' 

radios, microphones, exports, Galaxy, 
etc., morel! 5 page picture price sheets 
$1 (refundable) scanners too!! Galaxy, 
Box 1202, Akron, OH 44309. Over 15 
yrs. in business! 


IFR T-1200SR scanning receiver, combi- 
nation spectrum analyzer, oscilloscope, 
frequency error meter, modulation meter, 
— strength meter. 100KHz-1GHz in 
100Hz increments. $3,450, 90 war- 
ranty. Ph 561-747-3647, fax 561-575- 


MUSIC & 


ACCESSORIES 


WANTED: OLD guitars/tube amps. 


Fender, Gibson Vox, Gretsch, 
Rickenbacker, Martin, etc. 405-737-3312 
fax 405-737-3355. E-Mail: 


SonnySound@aol.com 


COMPUTER 
HARDWARE 


WE CARRY a variety of cables, switch 
boxes, accessories, and adapters to con- 
nect PCs, printers, Mac’s, networks, 
telecommunications, and audio/video 
equipment. We offer: custom cables, free 
catalogs, and same day shipping on 
most orders. Visit our website at www. 
rogerssystems.com or call 1-800-366- 
0579. 


CRTs CHEAP. Buy direct from the 
manufacturer. Save money. Mfg. all CRT 
pes since 1950. 3 r warranty. Reg- 


OCEAN STATE ELECTRONICS 
CALL, WRITE OR FAX FOR OUR FREE 104 PAGE CATALOG 1-800-866-6626 


VERNIER DIALS 
1-1/2" Diameter 0-10 Marking . $11.95 
1-1/2" Dinmeter 0-100 Marking $12.95 
2° Diameter 0-100 Marking ...... $13.25 


VERNIER DRIVE 
Amencan made 6:1 vermer drive. Has dual 
plate mounting flange with two lapped holes 
(2-56) for dial mounting. Input & output mate 
with) 1/4" shaft. 


$9.95 
SIGNETICS NE602AN 


Balanced Mixer/OSC Popular IC among 
experimenters for building DC and super 
hat recervers. 


$2.49 


+ Receives Am. SSB. and CW MINI-CIRCUITS SBL-1 
: DIODE RING MIXER 


Double Balance Mixer 
tO/RF — 1-500 MHz 
AF DC — 500 MHz 


$7.95 


OTHER MINI-CIRCUIT PRODUCTS IN STOCK 


AM RADIO 
RECEIVER on a CHIP 
(TYPE ZN414) 


ina tiny (10-92) transistor size case, a tan 
transtator tuned AF circuit that requires no 
setup of alignment Nearly o complate cir 
cult, add battery (1.1 to 1.6 volts), tuning 
coll and capacitor and cryatal earphone 
Data sheets with circuit examples included 


ZN414 
jhe FERRITE “LOOP-STIK” ANTENNA 


$7.95 —_ _» Hard to find Loop Stik Antenna 
cyisi2 160 Meter Crystal 1.812MHz $9.65 Yr NOW IN STOCK 

CY3560 80 Motor Crystal 3. S550MHz $9 65 : For radio receivers 

C¥7040 AO Metor Crystal 7.040MHz $9.65 


OTHER CRYSTAL FREQUENCIES IN STOCK PLEASE INQUIRE 


DELUX SIGNAL INJECTOR/ 
CODE KEY TRACER 


Adjustable, heavy duty | This handy tester is both a signal 
brass base with ball Qenerator and recewer. As a gen 
bearing pivots Designed | ¢rator use it to check out an am 
for hard usage 3/16" plitier, stage by stage Also tests 
plated contacts AM radio IF and RF siages As a 
receiver you can pin point where a 
dalective part exists Will transmit 
and receive simultaneously 


Step back into the past and build a Vintage tube type receiver or transmitter. Each kit 
comes with all the necessary components to get you on the air vintage radio style. A great 
opportunity to learn to build, troubleshoot and operate vintage tube type equipment. 


THE CAKEPANION RECEIVER KIT 
2 TUBES GENERAL COVERAGE REGEN 


QRP CW TRANSMITTER KIT 
2 TUBES, 3 BANDS 


es 19” tubes $75; 25” $100; hi-res 1 
tubes from $80. We specialize in hi-res- 
olution video/computer CRTs. T.M.C. 
215-226-0749/215-223-0388. 


* 3 Band CW Coverage — 160, 80, 40, metars uning prewound phug in cods 
(sokd below) 

* Crystal Control 

* 5 Watts Output into 50 OHMS 

* Single Antenna operation with built in TR Switch 

* LED Output Power indicator 

* Cathode Keying Circuit 

* Solid State Power Supply 

* Tube Line Up 6C4 Crystal OSC, 6AQ5 Final 

* Complete with Pre Wound 80 Meter Coll Included 


* Continuous coverage 500 KC - 10MHz using pre-wound plug in coda 
a8 in old fashioned regenerative receivers (Coils sokd below) 

* Smooth Vernier Dial Tuning (No Logging Scale) 

+ J tet front end isolates the antenna and adds RF gain 


+ Hi Fi quality audio into 8 olms. Enough to drive a small 
speaker (not included) 

* Headphone Jack 

+ Audio clipper circuit elirrinates key clicks and heavy static 

* Sold state power 

+ Complete punched and drilled chassis 
(tuning caps and sokder lugs are pre-installed) 

+ Well written detaded assembly instructions 
include color pictorals, Manual included 

* Assernbly time approx. 6 hours 

+ Measures 9 Wide x 9 Deep x 2” High » Weight approx. 5 ibs. 


ASSEMBLE A COMPLETE ORP STATION. THE CAKEPANION RECEIVER 
MATES PERFECTLY WITH OUR CPCW.5 TUBE TRANSMITTER 


* Complete instruction and Color Pictorials 
* Use with any Receiver or Transceiver 
* Includes 2 Crystals for 80 Meters —3.64MHz & 3.70MHz 
. Punched and Drilled Chassis 
* Measures 9°W x 9°D Weight approx 5 bs 
+ Assembly time approx. 6 hours 
BE UNIQUE! GO QAP VINTAGE RADIO STYLE! 


19” RACKMOUNT PC chassis: Heavy 
duty, 4U, for standard 7 slots ATX moth- 
erboard. Optional 8, 12, 14 slots back 
panels available. Four (three hidden) 
3.5"/two 5.25” drive bays, 4.625” front 
panel fan, power su not included, 
$169 with this ad! Monitor chassis $229, 
keyboard chassis $129. 8255-8253 V/O 
card with prototyping area $69, 12-bit 
ADDA card $89. Computronics Tech- 
nology, 972-242-8087. 


DEC EQUIPMENT WANTED!!! We are 
buying DEC systems, boards, terminals, 
drives and peripherals. Also Scientific 
Micro Systems (SMS), DSD, Datability, 
Dilog, other DEC compatibles, and 
Computer Output Microfilm (COM) units. 
Please call for a quote or fax us your 
ons ment list. We buy, sell, and trade. 
K AYS, INC., 937-847-2300 OR=fax 
937-847-2350. 


EVERYTHING NEW w/warranty! Mil 
333MHz $165, 15°/17" SVGA monitors 
$145/225. Pentium systems from $350. 
Also multimedia kits, hard drives, scan- 
ners, printers, SCSI adapters $45. 
Memory, cases, etc. Call for monthly spe- 
cials. CCl 714-778-0450. -Mail: 
cci@net999.com 


Mil 333MHz multimedia systems liquida- 
tion $395. Monitors $100, laser printers 
$175, color inkjets $95, notebooks $350, 
486DX motherboards + VGA $30. 
Closeout prices on software. Call 714- 
778-0450. 


HARD DRIVE liquidation 85 es 
$25. 420 megabytes $45. A Coane 
$155. Mouse $1.95, SVGA monitors 
$135, flatbed scanners $45, 56K 
modems $35, 386SX40 $25, 1.2 floppy 
$15, Adaptec SCSI controllers $45, 
memory 1.25/megabyte. 714-778-0450. 


4 MB, 72 pin SIMMs $4 ea. P-100 CPU 
$25 ea., 400 VA UPS $30 ea. Pikul & 
Assoc. 314-937-0335. 


VIEW SONIC 21" P815 monitor, xfer 
warranty, like new, $600. 314-937-0335. 


cPpcw.s 
CPC.160 
CPC-80 
CPC-40 


2 Tube Transmitter 

160 Meter Coll 

80 Meter Coil linctuded) 
40 Meter Cont 


$100.95 
$9.95 


CPR-1 2 Tube Receiver Kit $119.95 
CPR-B Broadcast Band Coil 500KHz-1800KHz $14.95 
CPR-180 160 Meter Coil 1.5 Mitz-3.OMHz $9.95 
CPR-80 80 Meter Coll 2. 9MHz-7.5MHz $9.95 
CPR-40 40 Meter Coil 4 OOMHz-10MHz $7.75 


DIGITAL LCR METER — ALSO MEASURES 
>——. VOLTS, AMPS & FREQUENCY 
At Laat! An LCA meter that everyone can atlord. Now you 


can measure colts, tr chokes trom tH to 40H. 
Capacitors trom 1 pid to. 400 mtd and resistors from 1 ohmto 
40 ohn. 


Tunes the broadcast band. 
540KH2- 1600KH2z 
Measures 1/2° Dia. x 3 1/2" Long 
Includes mounting bracket, O225, L*7B8yH. 


PLUG IN COIL FORMS 


Wind your own cols with these plug 
in cod forms Made trom Grade XX 
Phenolic. Equipped with rim, making 
it easy fo insert and pull out Coils 
measure | 1/4" Dia. by 2 1/4>H 
Exclusive of the pins These are like 
the coll forms used in all the eafly 
receivets and tranumetiers Hard to 
find tem. Will mount in a 4, 5 or 6 
pin tube socket 


meg 
| DCV to 1000 V. ACV fo 750V 
Freq. 1Hz to AMHz 
©) Great price for this instrument 


LCM-1950 
VARIABLE CAPACITORS 
BROADCAST TYPE — 1/4” SHAFT 
1 GANG 14-365PF 
2 GANG 10-400/10-400/PF ... 
3 GANG 15-500PF/SEC 


CODE PRACTICE 
OSCILLATOR & 
MONITOR 


T Speaker, Headphone 
Terminal, Volume & Tone 


MAGNET WIRE 


Enamel coated solid copper, For 
winding coils, transformers and 


NEW! PCDATAK™ SOFTWARE 
FOR MAKING PRINTED CIRCUIT BOARDS ON ANY 
WINDOWS 95 OR MS-DOS IBM COMPATIBLE PC! toroid. Prices for 1/4 1b. spools 


* Make single or double sided PC Board artwork. up to 30” x 30 #34 $6.25 
* Print your artwork on any PostScript™ Laser Printer #36 645 


+ Produces a 1X positive, ready to use with precoated board No other artwork 4 S rit ~ - 
5 


6146W POWER TUBE 
Rugged version of popular 

61468 used in 

tranamitioms. MFG. GE 


$17.95 EA. or $37.00 MP 


12BY7A Driver $15.95 
CALL US FOR ALL YOUR TUBE NEEDS. 


LEARN COMPUTER THEORY BY 
BUILDING THIS KIT 
DIGITAL TRAINER MODEL MM-8000 


Starting trom scratch you build a complete computer system Our Micro- 
Maater trainer teaches you to write into RAMs. ROMs and run a 8085 micro. 
processor, You wil write the initia! instructions to tell the BOBS processor to 
get started and store these instructions in permanent memory in a 2616 
EPROM. Teaches you all about input and output ports. computer timers. 
Build your own keyboard and leam how to scan keyboard and display. No 
previous fequired. Simple easy to understand instruc- 

language. Upon completion of this course 


required 

* Produce industry standard solder mask and component layout for silkscreen art 
PCDATAK™ is supplied on one 3.5° diskette with o quick start manual. The full 
user's manual is larger and must be printed by the user (dot matrix printer ok) 
approximately 75 pages in length 

The NEW PCDATAK™ sottware lets you create PC boards ranging from proto- 
types to hobby projects, and on a par with the pro's. You may do the complete 
ptinied circuit board layout artwork on your own PC: at a Inction of the cost of 
other programs, Print the layout on any PostScript" compatible printer, either on 
regular paper to be photographed for a positive or negative. or on clear fin to be 
used directly as 9 positive with other Datak products 


ALL THIS FOR ONLY 
TO ORDER CALL 


1-800-866-6626 


Ocean State Electronics 


P.O. Box 1458 6 Industrial Drive 
Westerly, Ri 02891 
Phone: 401-596-3080 Fax: 401-596-3590 

Mail in orders please include $5.00 shipping. 
CANADA $10.50 OVERSEAS $16.00 

Minimum order $10.00 (before shipping) 

RI. Residents add 7% Sales Tax 
VISA & MASTERCARD ACCEPTED 


TOROIDS 
FERRITE 


FTS7-43 $ 70 
FT37-61 70 
FTS7-77 70 
FT50-43 
FT50-61 
FTS0-77 
FT82-43 
FT62-67 
F182-68 
FT11461 
FT140.43 
FT 240-61 


WE STOCK A COMPLETE LINE OF 
TOROIDS AND BEADS 


HSSSSSRRG 


Ownyw—— 


computer knowledge 
fon teaches you to write in machine 
you will be proficient in computer 
* Uses the 8085 Microprocessor 
+ Uses the 2816 EPROM. electrically 
erasable programmable ROM 
+ Uses the 8156C. 2648 Bit static MOS-RAM 


FM RADIO IC 
TDA 7000 


ideal for small mono FM anit 
receivers. Features an AF 

inpet stage. méxer LO, IF amp/imiter stage, phase demodu: 
lator and muting circuitry. Also useful in LAN, data and 
SCA receivers 

Data Sheet Included 
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SONY/AMIGA/MAC/IND. MULTISCANS 
CPD-1302/1390 TTL/analog sync/gen. 
Refurb. 6 mo. warr. $175. Pikul & Assoc 
314-937-0335. 


PANASONIC CF-V21P active color note- 
book computers, 486DX4 75MHz, 12 
meg RAM, 200 meg IID, sound, PCMCIA 
slot with 14.4 fax modem card, 3.5” flop- 
py and mini CD-ROM, 2 spare batteries, 
manual, and AC adapter $225. John 201- 
488-2652. E-Mail: durbeck@erols.com 


SOCKET 7 MOTHERBOARD, PC100 
operation, 1MB cache, on-board sound 
and 8MB AGP video, 2 ISA/3 PCI, $96. 
CPUs: Celeron 128K 300/333/366/400 
@ $85/95/119/149. Pentium IU 
350/400/450 @ $199/349/549. Pentium 
ili 450/500/569/759. IBM/Cyrix 300/333 
$59/66. AMD K6 MMX with 3D now 
266/300/350/400 @ 69/89/109/189. 40X 
CD-ROM, audio button $45, 32/64MB 
SDRAM 10ns DIMM $49/99, 64/128MB 
PC-100 DIMM $99/199. S3 Trio 3D 4MB 
(SGRAM) AGP video card $34. Call for 
current pricing, other parts and illustrat- 
ed catalog, faxback catalog pages, 1- 
year warranty or better. tech-specialities, 
Inc., 5703 Heffernan, Houston, TX 
77087-4113, 1-800-864-5391 for orders 
and tech support, fax: 713-307-0314, 
Internet: www.ts.nu 


WANT: BUYERS, telecommunications 
suppliers. Seller of used Tadiran sys. 
Coral |, il, Ill, Tadex, 60/124, 1A Z key eq. 
ITT, AT&T, GTE. Parts: USB, hubs, cate- 
gory 5 product 110 blocks & connectors, 
adaptors, cable, assemblies network, 

ular, cable tester, computer printer 
cable, video, accessories, walliplates, 
ITT, multiline phones, Western Electric IA 
2 phones 2500 w/tap M/W. Ohio Service 
Supply Co., PO Box 8802, Canton, OH 
44711. 330-456-8177. 


FOR SALE: All items list 9U computer, 
telephone, card, gauge, assembly, tele- 
phone, back plane assembly compact 
PCi, applications telephones, desktop 
#25 M/W cost ea. $45 digital PC product 
line 3U hot swap back plane assemblies, 


“Technical, T: 


COMPUTER BASED data acquisition 
gauge scopes, emulation, network 
cards, network sniffers, ISDN pods, ATM 
pods, cables, accessories, etc. GET ON 
OUR FAX/E-MAIL LIST! Weekly s 
cials! Campbell Technical, T: 1-800-474- 
8399. www.durabyte.com 


FOR MACS! Radius video vision tele- 
cast w/studiocard, cables, manual. 
Campbell Technical, T: 1-800-474-8399. 
www.durabyte.com 


EXTERNAL SCSI Cases: 5.25 FH $25, 
5.25 HH $20, 3.5 $25. Campbell 
1-800-474-8399, 
www.durabyte.com 


COMPUTER 


SOFTWARE 


FREE IBM DISK CATALOG of ay 
Shareware and CD-ROMs. MOM ‘N’ 
POP'S SOFTWARE <ASP>, PO Box 
15003-N, Springhill, FL 34609-0111. 
352-688-9108. momnpop @gate.net 


CAM & MOTION SW/HW: Z-trace, PCB 
toolpath. Plotcam motion control, step 
drivers. cmheater@juno.com MSG/FAX 
407-452-7197, 407-459-2729. www.me 
gabits.net/ddt 


LINUX & FREEBSD & LINUX & 
FREEBSD Linux and FreeBSD distribu- 
tions on CD-ROM for as low as $1.99. 
See our full range of Linux products and 
books at incredible Use our 
secured shopping cart system at 


brhalen at ine com Visa and 
MasterCard gladly acce ene E-Mail: 
canoe chemin es.com : 209-367- 


8518. CheapBytes, PO Box 2714, Lodi, 
CA 95241. 


LIQUIDATION WIN 95/98, Office97, 
WindowsNT, 10 PACK CDs 1,000 games 
$25, DOS $25, Lotus Smartsuite $10, 
Wordperfect Suite $35. Antivirus $5. Call 
714-778-0450. 


Check us out on the web: www.nutsvolts.com 
27pcekit 


$12.93 


K2637 


MINIATURE AUDIO acre 
Big sound from a small unit | 

Small PCB with both pre- and power amp 
Short circuit protected 

Input sensitivity : 20mV 

Max. oufput power : 2.5W 

Power supply : 4.5 to 1SVDC 


19pcekit 


&¥ 
Pe 
K5300 


STROBOSCOPE KIT 
Stage effects at home 
Adjustable flash rate: 2-20 

flashes/second - 
Powertul flash tube — 


FM OSCILLATOR KIT 
Use for home broadcasts, $12.95) 
baby monitoring, security 

Frequency range : 100-108MHz 
Microphone input 

No coils to wind 

Power supply : 9-12VDC 


36pcekit 


S 18:93 


14304 & 


10 LED 


ehror 


17pcekit 59.95) 


PRE-AMPLIFIER KIT 
Boost any audio signal 

up to 40dB (x1 00) 
Max input signal : 40mV 
Frequency range : 20Hz to 20KHz 
Power supply : 10-30VDC/10mA 


6U computer telephone assembly, I/O, 
connectors I/O cable assemblies, 
telecommunications, training, resources, 
self-study programs, manuals, video 
tapes, CBT disks, training courses. Ohio 
Service Supply Co., PO Box 8802, 
Canton, OH 44711. 


WHOLESALE DISTRIBUTOR of print- 
ers, fax & multipass machines. Dealers & 
public welcome. www.samelectroni 
cs.com Dealers bundle a printer with 
your PC sales and make $$. 336-545- 
7720. Also selling new & used PC parts. 
E-Mail us for a special’s sheet: 
samsales @ aol.com 


USED STUFF: Sun Workstations, Cisco 
router, two-way radios, electronic test 
equipment, cellphones, broadcast equip- 
ment. http://www.mbay.net/~thor 


Y2K RTC! is your older PC Y2K compii- 
ant? We have software to check and 
hardware to fix. The millennium Y2K RTC 
board installs in an ISA slot and inter- 
cepts/replaces the PC BIOS clock. $79 + 
S&H, qty. 1. Potts Technologies 
Company, 831-662-2293 fax 831-662- 
1877 or www.pottstech.com 


HARD DRIVES tape drives 5.25” full 
height Seagate ST41200N, $25; 
Micropolis 1936-3GB, $45, 1991-9GB. 
$105; Exabyte 8200, $95, 8500 $185, 
8500C $325; Maxoptix Tahiti2 $65, 
Tahiti $325, HP 1716 $375, GET ON 
OUR FAX/E-MAIL LIST! Weekly spe- 
oo www.durabyte.com T: 1-800-474- 


Supply voltage : 1 10-J26V Ac 


IR REMOTE 
RECEIVER 
ForK6 708 Kit 


The eosy waydi@ecd alee tae 
10A reg withing, oF alee, d 


IRR 
Cansh CHAIN * 
TRANS. For K6709 Rit 


Range : Up fo 24 feet “Se 
LED operations Wdiecto: 


g* RRP : 
‘POWER SUPP Y" 
Just add a tra omer" 
Adjustable output voltag : 
A 1SV to 35V/1A max sagt 
Short circuit ond theatial protection 
Max iaptt youge : 37VDC 
fet diefpation : 1SW 


outdoor lighting, garden pumps, etc 
SLED reception indicator 

¥>} Accepts multiple tronsmitters.K670B 
Power supa VAG OFT Dito, Jvc 


18pcekit 


S 14.95) 


K6700 —. * 
2-WIRE REMOTE Ma 
CONTROL TRANSMITTER “y i. 
Transmitter For K6701 Kit * 
Control up to 16 devices", with 
only 2 wires | Remotely contro! 8 
(*16 with 2 units) devices up to 
160 feet away. Transmitter is powered 
over the data wires. Simple operation by 
means of switches (not included) 
Transmitter can drive multiple receivers 


Vellemen 


Questions ? Contact us for a list of US distributors or to get your FREE catalogue 


i Aépcekit 
198670 | 5 24.95) 
-2-WIRE REMOTE CONTROL 
RECEIVER For K6700 Kit 
8 open collector outputs (max 200mA) 
LED output status indication 


Daisy chain 2 units for 16 outputs 
Power supply : 6-16V DC 


K2579 S 14.95) 


UNIVERSAL START STOP TIMER KIT 
0-15 Minutes Adjustable Delay 

3A changeover relay contact 

Start and Stop button included 

LED function indicotor 

Coan be modified for longer delays 

Power supply : 12V/55mA 


7415 Whitehall Street Suite 119 
Fort Worth, TX 761 - 
(817) 284-7785 


www.velleman.be 


HUGE WAREHOUSE sale April 10th: 
HP laser heads w/controller and optics, 
XYZ tables, test gear, POS printers, 
Exabyte tape drives, Colorado Travan, 
‘SCSI controllers,cables, hard drives, 17” 
and 20” monitors. Sun 5, 10 and 
20 w/20” monitors. Mac dras, power 
macs. Thousands of items. For faxback 
list, call 1-800-474-8399. 


: (817) 284-7712 
Bas « velleman@earthlink.net 
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COMPUTER PROGRAMMING: C, 
BASIC Stamp, 80486, Pentium, 
Windows 95. Applications: Robotics, 
monitor & control, user interfaces, web- 
pages. Let me help with your prototype 
or production design. http://home.att. 
net/~kdelahou/robot.html 


WINDOWS ah 4 0 workstation full ver- 
sion, nopened, $95. 
bein @teleportc com or 1-888-634-3526. 


COMPUTER EQUIPMENT 


WANTED 


WANTED: FOR historical museum, pre- 
1980 microcomputers, magazines, and 
sales literature. Floyd, VA 24091-0341 
(540-763-331 1/540-382-2935). 


HP CALCULATORS wanted: models 10, 
70, calculator watch, others for private 
collection. Cash paid. Bob Morrow, 765- 
855-2348, rkmorrow@aol.com 


DEC EQUIPMENT WANTEDI!! We are 
buying DEC systems, boards, terminals, 
drives and peripherals. Also Scientific 
Micro Systems (SMS), DSD, Datability, 
Dilog, other DEC compatibles, and 
Computer Output Microfilm (COM) units. 
Please call for a quote or fax us your 
equipment list. We buy, sell, and trade. 
KEYWAYS, INC., 937-847-2300 OR fax 
937-847-2350. 


WANTED: MAXTOR XT 1085, 1140, 
2190 Hitachi 514-38, any 40MB 3.5" 
MFM drives, Fujitsu 2249E or S. 
Mountain 40MB tape drives. GET ON 
OUR WEEKLY FAX LIST. You will prof- 
it from it! Campbell Technical, T: 1-800- 
474-8399. 


EDLIE THE KIT KING 


Presents New-Do- 


It Yourself Kits from Datak 


Each Kit comes complete with an educational explanation of the circuit. 
Build these useful kits and have! Fun Too! Each kit comes with its own PC Board 


Voice Changer (80-1051) 
Your voice can be changed to add a vibrato, like 
those used to disguise secret witnesses. Or you 
may change your voice upward or downward: 
women sound like men and vice versa. Includes a 
very ROBOT voice as well. A microphone and 
speaker are included on the PC board; all that you 
need to add is a 9V transistor battery. This is a very 


novel and entertaining circuit. $12.95 


FM Telephone Transmitter Kit. 
(80-2801) Miniature transmitter attaches to your 
200 yards to an FM receiver.(much closer if your 
FM receiver is close to a related 
wire).Tunable to clear spot in the FM band. Uses 
the phone line as an antenna & power source. 
Parasite. Not intended for illegal use. $7.50 


Two Stage FM Transmitter (80-320) 

This is an extremely sensitive & Powerful FM 
bug: transmits to upper part of FM band. A 2 
stage, 3 transistor FM transmitter. It operates on 
a 9-volt battery. The most sensitive & powerful 
you can legally buy. The circuit employs an 
electret mike for added sensitivity. Unit can run 
on 6V, greatest output at 12V. but use 9V and 
the short antenna wire included to stay legal in 
U. S. The Printed circuit bd is 3/4”"W. x 23/4"L 
$12.95 


Variable Power Supply (80-6801) 
This is a basic adjustable voltage power supply with a 
range of about 1.5VDC to 35VDC set by a potentiometer. 


It is capable of 2 Amps if you ad a simple heat sink. 
Circuit includes short circuit protection. . 
$13.95 


4 Train Sound Effects (80-9101) 
This Cob project will produce 4 very realistic user 
selectable sound effects that are ideal for model 
railroad. Throw any of switches to produce a train 
whistle blowing 3 times, a train chugging along, a level 
crossing bell & the “clickety clack” of a train crossing a 
bridge. Kit includes al parts including speaker Easy to 
assemble. operates on 2.4 to 6VDC. . $7.95 


Stereo Preamplifier (80-1041) 
Amplify any tiny audio signals about 50 times & deliver 
them to a power amplifier cleanly and undistorted. An 
AGC control eliminates pops or distortion. This circuit 
will be useful in boosting the output from tape heads, 
microphones or a magnetic cartridge etc. For input to 
an audio amplifier. Requires a 12VDC power supply at 
about 100mA peak $9.50 


Infrared Toggle Switch 
(80-5801) Control just about any device using the 
remote control from just about any TV set. The circuit 
switches an on-board SPDT relay: Turn it on with the 
remote, and turn it off with another signal. The relay 
contacts arc rated 1A at 125 V.A.C. The circuit 
operates any DC supply from 8 to 15v; use as an old 
calculator supply etc. This circuit can have some very 
practical Applications, such as turning on a light by an 
invalid. Your imagination is the limit. .$15,95 


Light Alarm (80-0801) 
Detects very small amounts of light and sounds a 
piezo alarm. Put in your cash box or 
Uses Darlington photo transistor MEL2 & 14011 
LC. A very educational kit. 


$8.50 


2 Stage FM Transmitter 
This is an extremely sensitive and powerful FM 
bug; transmits to upper part of FM band. A two 
stage, three transistors FM transmitter. It 
Operates on a 9V battery. The most sensitive & 
powerful that you can legally buy. The circuit 
employs an Electrect microphone for added 
sensitivity, Unit can run on 6 volts, greatest 
output at 12V use. Use 9 volts and the short 
antenna wire included staying legal in U.S 
(80-3201) $9.50 


Photo Sensor with Control 


Relay (80-1031) The most popular usage 
for this kit is to make you own night light. But 

you could switch just about any appliance either 
on or off with either darkness or daylight. Light 
sensitivity is adjustable over quite a range. The 
relay can handle up to 10 Amp A.C.. You need 
to add a 9-Volt transistor battery or a 9V. 25mA 


sunoly $8.95 


WANTED: TERMINALS + PRINTERS: 
DEC, : wet: ADDS, Okidata, Data 
South, C.ITOH, etc. Call for quote 
on any surplus silt equipment. Call 
Jeremy, 603-673-8077 


HOBBYIST SEEKS Altair 680, 8800, or 


Imsai 8080 computer. Call Shawn, 650- 
846-8208. maxweb @pacbell.net 


TEST EQUIPMENT 


FEITEK PROVIDES repair, calibration 
and traceable certifications of test equip- 
ment. Free estimates. We buy, sell and 
trade all makes of test equi nt. Visa 
and MasterCard accepted. C’ 
inventory and jails at WWW.FEIT- 
EK.COM 2752 Walton Road, St. Louis, 
MO 63114, 314-423-1770. 


KENTRONIX TEST EQUIPMENT SPE- 
CIALS. Check our WEB site at 
http://jwww.kentronix.com for monthly 
specials. We are also looking to buy test 
equipment, coaxial and waveguide com- 
ponents, manuals, etc. Contact Brian at 
732-681-3229 or FAX 732-681-3312. E- 
Mail: brian@kentronix.com 


EQUIPMENT MANUALS we have 
1000's of service and operators manuals 
for all types of test and measurement 
equipment from 1950 to present. All test 
ore manufacturers are represent- 
. Call, write, or fax your want list. 
Please include mfg.’s manual P/N unit 
serial numbers if known. Manuals Plus, 
Box 549, TAD #601, Tooele, UT 84074. 
435-882-7188, FAX 435-882-7195. 


AFFORDABLE HP power sensor repair! 
Most 8481As repaired for $255 or less. 
We also handle 478As and many others. 
Call or fax for more’ information. 
Willamette AF, Inc., 541-754-7226, FAX 
541-753-4629. 


BRUEL & KJAER BUY, SELL, BEST 
PRICES. EXCALIBUR ENGINEERING, 
3198-C AIRPORT LOOP DRIVE, 
COSTA MESA, CA 92626. 714-540- 
0169, FAX 714-540-5417. 


SPECTRUM ANALYZER in a probe. 
$249. View thru your inexpensive scope. 
WWW.spectrumprobe.com 


WANTED: RADIO service monitors, IFR, 
Motorola, HP, Marconi, also late model 
HP equipment. 716-763-9104 or Fax 
716-763-0371. http:/Awww.amtronix.com 


POOR _MAN’S _ Spectrum 


AM Radio Kit (AM-550) Leam AM radio Theory by building 
This kit. 10.5 x 3.5 blue PC board, with schematic printed on surface. 
Comes complete with battery, solder and 28 page manual. Five lessons 


Covering RFIF, Oscillator, detector and audio circuits. Easy - to read 
& understand .No previous knowledge of electronics necessary. Ideal 


for school or home projects $19.95 


Also Available in AM-FM MODEL (AM-FM108) $29.95 


Buy These helpful tools to build the kits you buy 
1- A Watt UL Approved Soldering Iron 
2- A Soldering Stand with sponge for cleaning $3.50 
3-"A small Spool of rosin core solder 
4. és ar! doe Adela ll 


$4.25 
75¢ 


Comallalad: 
Buffs. It results in clean pepo a0 aero tg 3 for $13.95 


Call or Write fora 
Free 


76 page Catalog 
S00-516-645-4722 
Outside the US Please send 
S300 
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Mail your orders to 
Edlie Electronics Inc 


2700 Hempstead Tpke. 
Levittown, N.Y. 11756 
Order Toll Free 


800 -516-645-4722 
IN NYS 516-735-3330 


Checks, or Money orders are Accepted by. mail 
No C.O.D. Shipping & handling charge $5 For 
the continental United States For all Others 
Including Canada, Hawaii, Alaska, & P.R. must 
pay full shipping charges 

We accept MC, Visa, & AE 


To order by Fax Call 516-731-5125 
For Info Call 516-735-3330 


Write in 34 on Reader Service Card. 


generator and direct aga frequency 
readout. Works with AN 

compatible computer. Send stamped 
envelope for details. Science Workshop, 
Box 310B, Bethpage, NY 11714. 
http://www.science-workshop.com 


ENGINEER TESTED: Spectrum analyz- 
ers, frequency counters, frequency stan- 
dards, meters, scopes, generators, curve 
tracers. Books. Temperature, time, 
weight, light, sound, distance, etc., mea- 
surement instruments. VISA, MASTER- 
CARD, AMEX. “Performance tested.” 
NIST calibrated. Warranteed. New & 
used. Gary N6ZD. HTTP://TECH-SER 
VICES.COM 831-385-7519. 


TEST EQUIPMENT repair or overhaul 
Tektronix, HP, Wavetek, Boonton, etc. 20 
years experience with former Slep 
Electronics Co., same excellent service 
same reasonable rates, satisfaction 
uaranteed. Brooks Electronics 828-349- 
503. E-Mail: rwbrooks@dnet.net 


DEC EQUIPMENT WANTED!!! We are 
buying DEC systems, boards, terminals, 
drives and peripherals. Also Scientific 
Micro Systems (SMS), DSD, Datability, 
Dilog, other DEC compatibles, and 
Computer Output Microfilm (COM) units. 
Please call for a quote or fax us your 
Savane list. We buy, sell, and trade. 

AYS, INC., 937-847-2300 OR fax 
937-847-2350. 


HP 4815A Z-meter: Sandford 
Associates. TOTAL service specialist. 
Repairs warranted to HP/QA factory 
specs. Former HP tech/supv with exper- 
tise, parts, and tooling. Tel/fax: 908-852- 
7989, E-Mail: GeoSA4815@co 
mpuserve.com 


WANTED: LOOP ANTENNA 10509A 
from Hewlett Packard 117A any condi- 
tion. Call-Tim after 7pm EST 516-888- 
0275. 


WE BUY electrical power systems test 
equipment. This includes the followin 
manufacturers: Multi-Amp (now AV 
Multi-Amp), Biddle or James G. Biddle 
(now AVO Biddie), Megger (now AVO 
Megger), Associated Research, AEMC, 
EIL, Programma or any other test equip- 
ment used for testing high voltage equip- 
ment and components. The test equip- 
ment that we are looking for is used for 
testing high voltage transformers, circuit 
breakers, cables, and protective relays. 
FAX 972-564-9139 or phone 1-800-261- 
9139 for quote. Phase-3 Power Test 
* Equipment. 


APRIL SPECIALS: HP 3488A main- 
frame $550 (cards available); HP 4140B 
pA meter, DC voltage source with HP 
16055A fixture $2,300; HP 436A/022 RF 
wer meter with cable $975; HP 
,6,11 26.5 GHz microwave fre- 
quency counter $3,500; HP 8112A 
OMHz pulse generator $3,900; HP 
811 1 50MHz pulse/function gener- 
ator with burst, logarithmic sweep 
$3,700; HP 8161 0 100MHz dual 
channel pulse generator $2,500; HP 
83522A .01 to 2.4GHz 8350B plug-in 
$3,300; HP 83570A 18-26.5GHz 
plug-in $3,900; HP 8410C, 8410B net- 
analyzer mainframes $595, 425; 
HP 8411A/018, 8411A harmonic fre- 
quency converters $395, 250; HP 
8743B/018, test set $495; Audio 
Precision SWR-122F balanced switcher 
$650. All with warranty, in excellent con- 
dition. eee Systems 
(http://home.earthlink.net/~peppersys) 
214-353-0257 (Fax 214-902-9511). E- 
Mail: peppersys @ earthlink.net 


ANRITSU MS420K network-spectrum 
analyzer 10Hz2-30MHz  w/manual, 
$3,500; HP. 8672A 2-18GHz synth., 
$4,950; HP 8350B w/8395A opt. 2 .01- 
20GHz sweep gen., $10,900; HP 8559A/ 
853A .01- Z S/A, $3,000; HP 5342A 
18 GHz freq. counter, $950; Tek 492 opt. 
2 S/A, $3,200; Tek 11302 w/2 ea. 11A34 
fog rn GPIB scope 500MHz BW, 
$2,900; HP 1417T/8555A/552B/8445B 
S/A w/automatic preselector, $1,300; HP 
140T/85 8445A 110MHz S/A 
witracking generator/counter, $600; HP 
8443A wicable and manual, $275; HP 
435B/8484A wiinst. case opt., $750; HP 
436A wicables, $950; Tek 1502 TOR 
w/chart rec., $750. Many other items in 
stock too numerous to list. Please call 
with your test and measurement require- 
ments. We accept Visa and MasterCard. 
Parker Test Equipment, 530-622-7007 
fax: 530-642-8868 E-Mail: 
parkrtst@jps.net 


LARGE ASSORTMENT of used test 
equipment for sale. Request catalog or 
visit our website. Stevenson Equipment 
ep gael 3 609-888-2846, Fax: 888- 
2847. Website: http://www.stevenson 
labs.com 


ON-LINE AUCTION of 100+ lots of test 


ELECTRONIC EQUIPMENT over 85 
instruments including: Fluke 332B, 750A, 
845A, 721A, 335A, 540A, 382, 343A; HP 
745A, 746A, 8640B, 3336B, 8690A, 
8707A, 735A, 3555C/D/E, 8620A, 
S3400A, 419A, 3455A, 5328A, 5245L, 
5255A, 5328A, 432A, 415E, 8410B, 
8743A, 8660C, 5254A, 3490A; Ballentine 
393; PM 1045; Tek 7603, 7403N, PG- 
502, 2901A; GR 1615B, 1232A, 1683; 
Epply 121, 125. Plus standard resistors, 
capacitors, inductors, fixtures, couplers, 
mixers, etc. Estate sale for us — unique 
ps ey for . SOLICITING REA- 
SONABLE BIDS. Don't miss this chance 
to get what you need at a GOOD price. 
HURRY before it’s gone. Cail, write, or E- 
Mail for list. Ten day right-to-return. 
Contact: E-Mail: RgrGd@concentric.net 
ELECTRONIC INSTRUMENTS, 4702 W. 


4 Inch 
Sharp P/N 4LU4E 
Composite NTSC & RGB Input 


VIDEO LeD 


ideo NTSC $150 


LAZY C DRIVE, TUCSON, AZ 85745. 12:00 OR 6:00 Viewing Angle 


520-886-8488 or 520-743-0376. 


IFR T-1200SR scanning receiver, combi- 
nation spectrum analyzer, oscilloscope, 
frequency error meter, modulation meter, 
ve strength meter. 100KHz-1GHz in 
100Hz increments. $3,450, 90 day war- 
ranty. Ph 561-747-3647, fax 561-575- 
4635. 


TEST EQUIPMENT for sale/wanted: RF, 
Microwave, video and fiber optic. Cable 
TV, Broadcast TV, satellite and related 
industries. Wavetek, Tektronix, Hewlett 
Packard and other manufacturers. 
Spectrum analyzers, signal level meters, 
sweep systems, TDRs, OTDRs, and 
much more. PTL Test Equipment, Inc. 
Phone 561-747-3647 FAX 561-575- 
4635. 


& measurement equipment over 3 days. 
Descriptions & pictures will be available 
on-line. Auction will be. on 20-22 April @ 
www.auction.net/sold Register to be on 
our E-Mailing list today. Surplus Asset Fi 
Management, 336-545-7720. 


GOOD DEALS: Tek PG501 $75; 7A15A 
$40; 7A24 $90; 7D20 $250; DAS 9100 
logic analyzer complete, $325; 91A08, 
91A32 cards, $40; HP 8445A preselector 
$150; Boonton 4200 with 4E sensor, 
$400; Fiuke/Phillips PM3350 oscillo- 
scope, $300. Call Jeff at 508-533-5944. 


POWER SUPPLIES (six) Topward 
6306D digital triple tracking 30V/6A, new 
in box. List $879, sacrifice $475. Days 
805-486-4827. 


Use your PC as a scope and datalogger! 


Parallel Port Scope 


$79 - $799 


oe 


= = SoS 


ADC Virtual Instruments turn your PC or laptop 
into a sophisticated storage scope AND spectrum 
analyzer AND multimeter. Display simultaneously 
on large screen! 100MS/s 8-bit or 1.2MS/s 12-bit or 
333kS/s versions. Great for schools, test depts, etc. 
Input to Excel! LabView/NT drivers included. 


Download FREE demo software. 


Stocked in NY by eee. 
networks, RS232/422/485, 


TOUCH MONITOR 


10.4" VGA TFT 

Analog VGA Input 

105 Nit Brightness 

RS-232 Touch Screen Option 
Only 9.9°W x 7.7°H x 1.5°D 
ideal For Factory Automation 
ully Articulating Ball Mount 
Only $1095 With Touch 


Integrated Backlight & Inverter 
Extended Temp: -10 to + 60 C 
Brightness: 260 nits 

Power Consumption: 4.3 Watts 
Contrast: 50 to 1 


ent ant 6.3" Mono STN 


8.4" TFT 
9.4" DSTN 
10.4" TFT 
10.4" DSTN 


2 X 16 Character LED Backlit STN $8 


LCD DISPLAYS 


9.4" Mono Reflective $60 


NoteBook Screens 
340 Models in Stock 


LOWEST COST LCD’S ON EARTH 


LCD MoniTor > 
10.4" DSTN or 12.1" TFT 


Automatic Expansion of VGA 
images to SVGA (On 12.1") 

Very Aggressive Pricing 
Starting under $500! 


CONTROLLERS 


ISA 

PCI 

PC/104 

NTSC 

Analog VGA 

Complete LCD Kits with LCD, 
Controller & Cable Starting 
under $200 


$60 


$250 
$150 
$350 
$240 


Obsolete Screens Stocked 
Hard To Find LCD? Cail! 


EARTH 


Computer Technologies 
“The World Leader In LCD Recycling” 


Ph: (949) 361-2333 Fax: (949) 361-2121 
http://www. flat-panel.com 


Write in 35 on Reader Service Card. 


Environmental Logging 


ENVIROMON - temperature (thermistor), 
humidity & light sensors, door position, etc. 
Record for 365/24 without a PC even if power 


fails. Monitor 30 sensors 400 yds away. With 


cables and easy software. Remote audio 
alarm. Use TC-08 for most thermocouples. 


Sales only: 1-888-7SAELIG 


; 


osziFOX 


osziFOX - handheld storage 
scope and DVM - stand- 
alone or plugs into your PC 
for display, store-to-disk, 
printing in color. Inputs to 
100V, trigger, backlit LCD. 


= 
I Technology Limited R) 


PC-based Instruments! 


i sea da Virtual Instruments, 12C and embedded controllers, BITlink 2-wire 
T 


ame grabbers, etc. See www.saelig.com for Product of the Month! 
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DIGITAL MULTIMETERS at dealer 
prices. Visit www.CrowRiver.com for 
details. Mention Nuts & Volts with order 
and deduct 30% from normal list price. 


PULSE GENERATORS: Data pulse 102, 
$50; E-H Research 131, $50, 132, $60; 
Eldorado 650DTY, $75; GD A31300-004, 
$60; HP 214A, $60; 8005B, $90; Lavoie 
LA-593, $50; Systron Donner 114A, $60; 
218, $75; Tek PG501, $150. Telecomm 


4 

500B/520B2, $175; Mur) 

ee $40; Stromberg-Carlson P84731- 
00, $40; Western Electric KS14103L6, 

$135. G&G 210-674-8771, fax: 210-674- 


SORENSEN DCS-40-25 power supplies 
new in box, dig read out 0-40V 0-25A 
CCCV, $500 ea.; Ailtech/Eaton, NM 
17/27A, field intensity receiver .1- 
30MHz, $1,000, Ailtech/Eaton, Pinas 
37/57A 30-1000MHz receiver, $1, 
Tektronix TM5006 frame, $500; Tokironb 
aap 20MHz programmable function 

, $600; DM5010 poe volt- 
Polen $600; DC501 MHz program- 
mable counter, $750; ACCOMM ELEC- 
TRONICS, 303-341-2283. 


MANUALS: TEST equipment manuals 
bought and sold. See our list on the web: 
www.usimperio.com Call 410-685-1991 
with your inquiries or for-sale list or fax to 
mi pel 1. CONSOLIDATED SUR- 


TEK SCOPES: we have most 2200, 
2400 series in stock. Metrowest 
Technologies, PH 508-478-7613, fax 
508-634-3806. www.metrowesttech.com 


TEK SCOPE Special: 2465B 400MHz 


with probes, $4,000. Metrowest 
Technologies, PH 508-478-7613, fax 
3806. www.metrowesttech.com 


TEK SPECTRUM analyzers: special: 
492/01/02/03, $4,000. Metrowest 
Technologies, PH 508-478-7613, fax 
508-634-3806. www.metrowesttech.com 


TEK PLUGINS: We have many on the 
shelf. Metrowest Technologies, PH 508- 
478-7613, fax 508-634-3806. 
www.metrowesttech.com 


Great for 


Roger’s Systems 


es °®@ 
cruising 
the net! Senet es 
Designer Netmouse 3-button PS/2 pp see arses ps 
UR click & netscroll button on side. 
Complete in retail box w/ drivers! 


TM-290-NET $5” 


7ft. Cat. 5 Crossover 
Patch Cable 


TE-068-L5X $1” 


Heavy Duty 3ft. DB25-Cent. 50 
CC-671-6  6ft. DB25-SCSI2 (M) 
Power Packs! CC-671 3ft. DB25-SCSI2 (M) 
TM-313 12VDC 1500ma AC Adapter $5” CC-679 3ft. SCSI2-SCSI (M/M) 
TM-307 1.5VDC-12VDC 500ma AC $3” CC-687-6TS 6ft. SCSI3-SCSI w/ Thumb QCA = $19” 
Ultra SCSI-3 for Laptops! 
CC-698 6ft. Micro Cent.68-HD68 $22” 


Clip/Stick-on Lapel 


ae : 
Weiceoeaei Ask About Quantity Discounts! 


TM-MIC-2 $1” 


Slim Multi-Media 
Mic w/ Stand 


USB Cables 


CC-USB-4 6ft. USB “A” to “A” M/M 

CC-USB-8 USB (2) to 2x8 pin w/ Bracket 
CC-USB-9 USB (2) to 2x5 pin w/ Bracket 
CC-USB-AB6 6ft. USB “A” to “B” M/M 
CC-USB-PP _ 6ft. USB to IEEE Printer Cable $39" 
CC-USB-4 6ft. USB “A” to “A” M/F A a 


USB Accessories 


USB-PCI USB x2 PCI Add on Card $27” 
USB-KB-104 USB 104-Key Kybrd Win98/PS2 $39" 
USB-CAM C-IT USB Cam w/ Software $109” 


TM-MIC-3 $2” 


Great Deals on 
Famous Maker 
Headphones! 


TM-165 Stereo Headphone w/ Mic $6” 
TM-162 Digital Headphones/Leather Pads $10” 
TM-170 KossKX-3 Digital Headphones $3” 


1-800-366-0579 


91355 


661-295-5577 
661-295-8777 


Local 
FAX 


24895 Ave. Rockefeller, Valencia, CA 


$20.00 minimum order required « Add $4.50 shipping for prepaid orders + Prices subject to change without notice. All major credit cards accepted. + Special offers only valid on items in stock 


California residents add 8.25% tax + eMail com. Call for quantity discounts + No out of state checks accepted * Most orders shipped same day! » Not responsible for errors in typesetting. 
Trademarks are the property of their respective companies. All photographs are for illustration purposes only and may not be a true representation of actual products. 
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TEK PLUG-IN SUPER SALE! ALL 7000 
AND 500 SERIES PLUG-INS 
REDUCED! OVER 5,000 TEK PLUG- 
INS_IN STOCK. 7A12/7A15/7A15A/ 
7A16/7A16A/7A16P/7A18/7A1 8A/7B70/ 
7B71/7D13 AND MANY OTHERS ONLY 
$65 EACH. 7A11/7A13/7A14/7A19/ 
7B80/7B885/7011/7012/7D14/ 
7D15/7M11/7M13 AND MANY OTH- 
ERS, NOW ONLY $95 EACH. CALL FOR 
SALE PRICING ON OTHER PLUG-INS 
NOW! LIMITED TIME OFFER. 1-888- 
216-7159. 


TEST EQUIPMENT FOR SALE: 
HTTP:/,WWW.A-COMM.COM 


MISC. EQUIPMENT SALE! GENERAL 
RADIO 1689M Precision RLC digibridge 
$1,200; FLUKE 5200 AC calibrator 
w/5215A power amp $1,600; HP 5005B 
signature multimeter $250; HP 5180A 
waveform recorder $225; HP 410C $45; 
HP 3400A $125; HP 8740A $225; HP 
8742A $375; HP 8743A $225; HP 
8743A/018 $300; HP 8743B $450; HP 
8745A $525; 8411A $225; HP 
8411A/018 $350; HP 3488A switch con- 
trol unit $425; HP 3490A 5.5 digit DVM 
$175; HP 3406A RF voltmeter $175. 
MANY MORE ITEMS ON SALE NOW! 
a ae a LIMITED TIME 


HP SPECTRUM analyzer: special: 
8590A 1.5GHz, $4,800. Metrowest 
Technologies, PH 508-478-7613, fax 
508-634-3806. www.metrowesttech.com 


FULL SPECTRUM of reconditioned test 
equipment for sale. Please E-Mail, fax or 
call to request our fax listings of aE 
ment specials. Parker Test Equipment, 
Mail: parkrtst@jps.net Fax: 530-64 
8868, PH: 530-622-7007. 


GENERATOR SALE! HP 3325A synthe- 
sized 1uHz-21MHz $950; HP 8165A pro- 
ae te signal source 1MHz-50MHz 
900; HP 8660C opt. 1 (oven) 
w/86601 A/86603A/86632B .01- 
2600MHz $2,100; HP 8620C w/86290A 
2-18GHz $1,400; HP 8620C frame 
w/scales $400; HP 8350A sweep oscilla- 
tor frame $950; HP 86222B R plugin 
$750; Fluke 6060A synthesized 10K' 
1050MHz $1,600; Boonton 102D AM/FM 
.45-520MHz phase locked 6 digit $750. 
MANY OTHER GENERATORS/OSCIL- 
LATORS ON SALE NOW. LIMITED TIME 
OFFER. Call NOW! 1-888-216-7159. 


HP SPECTRUM analyzers: 8555A, 
8558, 8559, others. Performance guar- 
anteed. Metrowest Technologies, PH 
508-478-7613, fax 508-634-3806. 
www.metrowesttech.com 


SCOPE SALE! TEK 2465 300MHz 4 
channel $1,400, TEK 2445 150MHz 4 
channel $950; TEK 2445A 150MHz 4 
channel $1,200; TEK 2247A 100MHz 
w/counter/timer/voltmeter/probes/manu- 
al (NICE) $1,800; TEK 2335 100MHz 
$625; TEK 2336 100MHz $500; TEK 
T922 15MHz (VERY NICE) $175; TEK 
7104 w/7A29/7A24/7B10/7B15 SPE- 
CIAL $2,400. BRAND NEW AMERICAN 
MADE SCOPE PROBES ON SALE 
NOW! CALL FOR PRICING. MANY 
MORE SCOPES ON SALE NOW. Call 
NOW! 1-888-216-7159. 


ANALYZER SALE! TEK 492 opt 2 
50KHz-21GHz $2,800; HP 141T frame 
$425; HP 141T w/8552B/8553B 1KHz- 
110MHz $975; HP 141T w/8552B/8555A 
10MHz-18GHz $1,400; TEK /7L13 
100KHz-1.8GHz $1,200; TEK 7L5/L3 
20Hz-5MHz $750; HP 8901A modulation 
analyzer $800. ALL EQUIPMENT HAS 
BEEN RUN THROUGH OUR LAB AND 
COMES WITH A 10 DAY RIGHT OF 
RETURN AND A 60 DAY WARRANTY 
LIMITED TIME OFFER! 1-888-216- 
7159. 


COUNTER/TIMER SALE! HP 5335A opt 
010/040 over/HPIB 200MHz $550; HP 
5334A opt 010 oven 100MHz $275; HP 
5340A 18GHz Nixie $450. MANY 
OTHER COUNTERS ON SALE! CALL 
NOW FOR PRICE QUOTE. 1-888-216- 
7159. 


SHOPPING FOR equipment: Metrowest 
Technologies, Bostons Equipment 
Supersource. Call for a quote on your 
next purchase. Metrowest Technologies, 
PH 508-478-7613, fax 508-634-3806. 
www.metrowesttech.com 


BIG SALE: HP 8660B 1.3GHz $750; HP 
3325A HV $1,000; M100 rubidium $425; 
Austron 2110 quartz standard $600; 
Commodore SX-64 $125; HP 1720A 
$325; HP 1720A and 1722A for parts, 
take both $200; Grapthtec WR7200 chart 
recorder $200; 16 channel distribution 
amplifier $400; LM299AH RFE $15; 
MWA 120 and 130 RFE $3; unused HP 
assemblies 08552-60149 $75; 08552- 
60191 $75; 8660-60043 $150; 3406 
probe replacement $75. Corby Dawson, 
805-736-0288. 


SECURITY 


ALARM PANELS, motion detectors, 
contacts, CCTV, and more. Equipment 
that only the professionals can buy. Visit 
www.heselectronics.com or -Mail 
alarms @heselectronics.com 


COUNTER-SURVEILLANCE=$250 HR! 
Electronic eavesdropping is unbelieva’ 
widespread! Are you sure you're safe? 
Learn how others (without prior experi- 
ence) earn $250 HR in the fascinating 
field of COUNTER-SURVEILLANCE! For 
FREE catalog call: 1-800-732-5000. 


4 
+Ste . 

FACTORY SALE! CNL100, CNP101; 
1/3" CCD, 430 line horiz., 12V/100mA, 
lens and pin hole types, lens 
3.6mnvVF2.0, 0.08 LUX, 1.27” (W) x 1.27” 
(L) x 1/2"-1" (H). $49 @ 5 pes., $44 @ 10 
pes. Distributors welcome. Matco, Inc., 1- 
800-719-9605 Fax: 630-350-9546. E- 
Mail: sales@mat-co.com Web site 
www.mat-co.com 


E 


SALE! IC 113: PIR motion detector with 
audio! W/ NO/NC alarm output. CCD 
camera with audio can be turned on by 
detector. 5-1/4” (L) x 2-3/4" (W) x 2” (0). 
$89 @ 5 pcs., $82 @ 10 pcs. Matco, Inc. 
1-800-719-9605 Fax: 630-350-9546. E- 
Mail: sales@mat-co.com Web site 
www.mat-co.com 


SALE! QVS 104: Quad video system. 
Near real-time. 8.5" (W) x 2” (H) x 5.5” 
(L). $169 @ 5 pes., $149 @10 pes. Also 
available: 8-2 video auto-switcher, $65 @ 
5 pes., $59 @10 pes. Distributors wel- 
come. Matco, Inc., 1-800-719-9605 Fax: 
630-350-9546. E-Mail: sales@mat 
-co.com Web site www.mat-co.com 


SALE! AS-1000, 2.4GHz transmitter & 
receiver with audio! Capable handling 
total of 3 wireless cameras, range: >300’. 
Built-in camera, 400 TV line. $189 @ 5 
pes., $179 @ 10 pes. Additional camera 
$119 @ 10 pes. Matco, Inc. 1-800-719- 
9605 Fax: 630-350-9546. E-Mail: 
sales@mat-co.com Web site www.mat 
-co.com 


World’s 
Smallest 
We call them the ‘Cubes’... TV 


Perfect video transmission 
from a transmitter pos - 


the picture! Bea ieee es 


Transmits color or B&W with fantastic quality - almost like a direct 


model transmits up to 300° while the high power 100 mW unit 
sewed 1/4 mile. Audio units include sound using a sensitive 
it-in mike that will hear a whisper 15 feet away! Units run on 9 
volts and hook-up to most any CCD camera. Any of our cameras 
have been tested to mate perlectly with our Cubes and work 


great. Fully assembled - just hook-up power and you're on the air! 


C-3001, High Power Video and Audio Transmitter Cube.....§229.95 


Super Pro FM Stereo 
Radio Transmitter 


A truly profes- 


sional frequen- 
cy synthesized 
FM Stereo 

transmitter sta- 


tion in one 
easy to use, 
handsome 


~_ 
SALE! PS 102: Built-in pin hole CCD, 
lens size: 3.6mm. 5-1/2" (D) x 1.7” (H). 


$79 @ 5 pcs., $72 @ 10 pcs. Distributors 
welcome. Matco, Inc., 1-800-719-9605 
Fax: 630-350-9546. E-Mail: sales@mat 
-co.com Web site www.mat-co.com 


SURVEILLANCE-COUNTERSURVEIL- 


LANCE: | buy and sell used equipment. 
Steve 410-879-4035. 


Hf you're looking for a good quality CCD board camera, stop 
p, rcaetbpet rept! quality Japanese Class ‘A 

arrays with over 440 line line resolution, not the off- 
spec 


don't be fooled! Our cameras have nice clean fields and 
excellent light sensitivity, you'll see the difference, 
and if you want to see in the dark, the black & white mod- 
els are IR (Infra-Red) sensitive. Our IR-1 Illuminator 
kit is to the human eye, but lights the scene like a 


any TV set, or add our /B-1 interface board for audio sound 
pick-up and super direct wire hook-up connection to 
any Video monitor, VCR or TV with video/audio input jacks. 
Cameras fully assembled, including pre-wired connector. 
CCDWA-2, B&W CCD Camera, 


wide-angle lens.......$1 
IR-1, IR Wuminator Kit for B&W CAaMerAs........--remu24.99 
IB-1, Interface Board Kit vsnnesscveneevsemnenenemeemneen hth Gd 


FM Stereo Radio 
Transmitters 
Sy Microprocessor controlled 


cab- 
inet. Most radio 
stations require 


@ whole equipment rack to hold all the features we've packed 
into the FM-100. Set frequency easily with the Up/Down freq 
buttons and the big LED digital display. Plus there's input low 
pass filtering thal gives great sound no matter what the source 
(no more squeals or swishing sounds from cheap CD 

inputs!) Peak limiters for maximum ‘punch’ in your audio - with- 
out over modulation, LED bargraph meters for easy setting of 
audio levels and a built-in mixer with mike and line level inputs. 
Churches, drive-ins, schools and colleges find the FM-100 to be 
the answer lo their transmitting needs, you will too. No one 
offers all these features at this price! Kit includes cabinet, whip 
antenna and 120 VAC supply. 

We also offer a high power export version of the FM-100 that's 
fully assembled with one watt of RF power, for miles of program 
coverage. The export version can be shipped outside the 
USA, or within the US if ied by a signed statement 
that the unit will be exported. 


FM-100, Professional FM Stereo Transmitter Kit....sr$299.95 


time - just like the com- 
— ——— marcial stations. Audio 
quality is excellent, connect to the line output of any CD 
, tape deck or mike mixer and you're on-the-air. 
rs will jate the high power output 
capabity 2 the FES, many Carkivoen tok une aa 
gle FM-25 to cover the whole island! New, improved, 
clean and hum-free runs on either 12 VDC or 120 VAC. 
Kit comes complete with case set, whip antenna, 120 
VAC power adapter - easy one evening assembly. 


FM-25, Synthesized FM Stereo Transmitter Kit.......$129.95 


A.lower cost alternative to our 
igh performance transmitters. 


FM-100WT, Fully Wired High Power FM Transmitter.......$429.95 


AM Band 
Radio 
Transmitter 


audio ! Runs on intemal SV battery 
or external from 5 to 15 VDC. Add our matching 
case and whip antenna set,Jor a nice finished look. 
FM-10A, Tunable FM Stereo Transmitter Kit.....rr$34.95 
CFM, Matching Case and Antenna Sttcccnsncnese$ 14,95 
AC12-5, 12 Volt DC Wall Plug Adapter......resscrsernSd99 


RF Power Booster 


Add some serious muscle to your si boost power up to 
1 watt over a frequency range of 100 KHz to over 1000 
MHz! pieteepe ee tar rg gd acts eng honey 
ign users employ the LPA-1 to the power of their 
FM transmitters, providing radio service through an 
entire town. Runs on 12 VDC. For a neal, professionally fin- 
ished look, add the optional matching case set. 
LPA-1, Power Booster Amplifier Kit......... $39.95 
CLPA, Matching Case Set for LPA-1 Kit...essssssss one 14.95 
LPA-1WT, Fully Wired LPA-1 with C8S0.......cncsusmssu$99,99 


Write in 37 on Reader Service Card. 


SATELLITE 
EQUIPMENT 


BEST PRICING on 18” satellite TV sys- 
tems for home and RV. DSS, DISH 
Network programming, multi-room view- 
ing options, accessories. www.sky 
vision.com Call 1-800-543-3025. 


Decode ail that gibberish! This is the 
popular descrambler / scrambler that 
you've read about in all the Scanner 
and Electronic i 

inversion 


speaker outpul/inputs 
in total privacy over telephone or radio, full duple’ 
tion - scramble and unscramble at the same time, Easy to 
build, all complex circuitry contained in new.custom 
chip for clear, clean audio. Runs on 9 to 15VDC. Our 
matching case set adds a professional look to your kit. 


SS-70AWT, Fully Wired SS-70A with C88€......0.em$79,95 
AC12-5, 12 Volt DC Wall Plug Adapter..nennnmnen9.99 


Call for our Free Catalog ! 


ND: 3/0 lnleme) 


www. ramseyelectronics.com 
RAMSEY ELECTRONICS, INC. 


Order Toll-free: 800-446-2295 

Sorry, no tech info, order status at this number 
Technical Info, Order Status 

Call Factory direct: 716-924-4560 


Fax; 716-924-4555 


ORDERING INFO; Satistaction Guaranteed. Examine for 10 days, if 
not pleased, return in original form for refund. Add $6.95 for ship- 
ping, handling and insurance, Orders under $20, add $3.00, NY resi- 
dents add 7% sales tax. Sorry, no CODs. Foreign orders, add 20% 
for surtace mail of use credit card and specify shipping method. 
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FREE SATELLITE TV CATALOG. Tech 
books, installation videos, analysis soft- 
ware 1-800-843-2425 or 
www.baylin.com 


FREE BIG dish catalog. Low prices! 

stems, upgrades, parts, and “4DTV." 
Skyvision, 1010 Frontier Dr., Fergus 
Fails, MN 56537. www.skyvision. com 
Call 1-800-543-3025. 


FREE FLYER on DBS files, hacking, 
hardware info. Bill 1-800-879-9657. 


SATELLITE RADIO BOOK AND 
GUIDE. New book covers all Audio 
Services, SCPC, Subcarriers, FM 
Squared, Facsimile, Press Services, 
Weather Services. Simple how-to- 
receive instructions. $16.95 plus $3 
Priority Mail. UNIVERSAL ELECTRON- 
ICS, 4555 GROVES ROAD, #12, 
COLUMBUS, OH 43232. 614-866-4605. 


SATELLITE EQUIPMENT available: Re- 
ceivers $25 and up; 20-25 LNB $30; C- 
KU feed horns $65. Call 757-599-4408. 


DSS TEST CARD information. Call toll 
free, 1-888-416-7296. 


1999 DSS SOFTWARE COOKBOOK 
700+ CD-ROM COLLECTION: 
CLONING, REVERSE-ENGINEERING, 
PPV, ADULT, EMULATORS, DIA- 
GRAMS, SCHEMATICS, PATCHES, 
PLANS, MUCH MORE. (SPECIAL: 1ST 
500 ORDERS GET 500+ ADDITIONAL 
PROGRAMS!) WHOLESALE ONLY $22 
(BUY 2, GET 1 FREE!!!). DSS TEST- 
CARD INFO SOURCE MANUAL $10. 
VISA/MC/AMEX/COD/CHECKS/MO. 
BRINKER ENGINEERING LABS, USA. 
CALL NOW 352-429-5496. 


Sell Nuts & Volts 
in your store and earn $$$! 
Contact us for details, 909-371-8497 


Aa aaeou 


Ss PES 


ing fans, or any device 
that is temperature acti- 
vated. Output is 100mA. 
For a 3 Amp application 
use the Relay kit RP-1 or 
. the new Micro-controlied 
Relay PRC-1 kit. Temperature probe includ- 
od, Operating voltage: 7.5 to 18v DC 
Size: 5x 1.2 


(Temperature Range 32°- 200° F) 
kit $14.95 


WIDE BAND PRE-AMP Uses pce and 


switch. 

+ Flashes 3 weeks on 
2 AAA batteries. 

+ Great for kids, bike 
riders and joggers. 

* Keep in car for 


emergencies 
* Tough ABS case with 

belt clip 
+ Size: 1 3/8" x 2 1/4" x 1 1/8" 


BFL-3 suit $6.95 
2 for $9.95 


, two amplifiers can be used in a series 


* 1MH7z to 2.5 GHz 2.6dB NF 

* 1dB com, =OdBm 

* Gain: 1MHz- 20dB to 2.5GH2-6d8 
* Power requirement: 12v @ 6Ma {ail different) 2 1/2" Long 4mmv/650.nm 
WBA-6 KIT $19.95 | Lp-4 BUILT $12.95 


TV NOTCH FILTERS hes harsecosammerndbacoog 


interference that alters both sound and video with 
FOR CHANNELS ay & BEEP BEEP BEEP. Works on cable 
2thru 22 ia channels (2 thru 22) only. 
ONLY 


* Smiley face +! Love You + Hearts + Sicull 


NOTE: All TV Filter Kits are 
sold for educational purposes only 
You must obtain permission from your 
local cable company before using these filters 
on your cable system, 


DF-222 
FM STEREO TRANSMITTER Have your own FM radio station, Any stereo signal you plug 


info the FMST-100 transmitter kit will be transmitted to any FM radio tuneable from 76 to 108MHz FM. 
Plug in your CD player, tape deck and have a wireless link 16 any FM radio, within 200 fl. Listen to your 


KIT $44° 


CD while mowing the lawn. Transmit from your car to your camper, or through an auditorium. Transmit 
music on one channal sing on the other. Compatible with any audio system, Clarity is excellent, aprox. 
40dB stereo separation. Length of antenna determines dis- 
=} tance of transmission. Comes complete with left & right input 
74 level control as well as a crystal for lef & right stereo separa- 

tion. ANTENNA NOT INCLUDED 9yv Battery operation. 


FMST-100 KIT $29.95 
Cabinet $8.95 


SIZE: 1.5" x 1.6" 
SIZE: 1.5" x2.5"x 3° 


BUSY PHONE LIGHT 
Add this little kit to any or all of 
your telephones. When one 
phone ts used a red LED will 
light on the other extension. 
This lets everyone know when your computer modem 
is in. use. Power requirement @v DC, SIZE: 1.1° x 6° 


This kit can be 
great fun at par- 
ties. When you lie, 
generally your 
hands will sweat 
and the more you 
sweat the louder 
the tone. This kit 
allows you to measure these changes, only a 
slight amount of change will cause the tone to 
increase in frequency. Power requirement 6 to 
12v DC, SIZE: 8" x 1.2" 
KIT $9.95 


LD-1 
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Listen through walls, hear 

conversations across the 

room. Add a parabolic 
reflector and hear blocks away. The B/G EAR can be hidden 
about anywhere, Makes an ultre sensitive intercom, Can be 
used as a 1.5W AMP. We supply a mini-electret mike in the 
at Power requirement 6 tol2v DC. SIZE:1.75"x 1" 


AA-1 suitts29.95 KIT $10.95 


STROBE 
LIGHT 


E-Mail distributors@nutsvolts.com 


» INDUCTANCE 
B METER 
This is the kit 
everyone has 
been asking for. 
Turn your digital 
volt ohm meter 
into an inductance meter. |t will read inductors 
SuH to 7MH. Power requirement 9v DC. 
SIZE; 1,75" x 2.5° 
\A-1 KIT $14.95 


lA-1CABINET $8.95 


Do you need an} @ 


attention getter, 

= warning  light,or 

flashing light tor 

model airplanes? Than this kit is for you. Use it as an 

emergency light for your auto, radio tower, even use it 

on your bicycle, Has a variable flash rate. Power 
requirement 6 or 12v DC. Size 3.5*x1.9" 


ST-1 kit $11.95 


AUDIO 
PREAMP 
Boost your 
microphones 
up to 
line level! 
Plug your mic 


into our AP-1 and drive your amp, to full capacity. | 


Connect an AP-1 to a pair of amplified speakers, 
plug your mic in and you have an instant PA sys- 
tem. Requires 6 to 12v DC Size: 1.75" X 1" 


Sweet 16 tone decoder 
operates great over phone lines, radios 
or scanners. 

* 16 TTL Level Outputs 

* DTMF Decoder Decodes 16 different 
touch tones using the phone, radios. 
or scanners. 

* One relay & driver circuit on board. 

* Ov battery powered. Size: 2 3/4" x 2 1/8" 


KIT $34.95 


Small but mighty this tittle 

jewel will out perform most 

units many times its price. 

It really stomps out a sig- 

nal. The WM-2 kit is a 
buffered wireless mike that operates from 
BOMHz to 120MHz FM, the frequency of any 
broadcast FM radio. Includes a mini-electret 
mike. 6 to 12v DC. SIZE;1.25° x1" 


KIT $14.95 
DC VOLTAGE 
MONITOR 
if battery status is 
important, you 
need this kit. This 
kit uses 7 LEDs 
to monitor 12v 
DC in 1, 1/2v, of 
1/4v steps. Monitor 8v or Sv in 1/4v steps. 
Great for boats, motor homes, model planes or 
race car ni-cads. All parts and instructions are 
included. SIZE: 1.3" x 2.7°. if you want to 
switch more power see our Triac (TP-1) 


VM-1 KIT $7.95 
For110AC VM110 «r$10.95 


The DT-3 kit will 

turn your digital volt 

ohm meter into an 

° accurate digital ther- 

mometer with .1 degree resolution. Measure 
temperatures from -40° to 250F° The remote 
sensor is .25° sq. and can be mounted many 
feet from the meter.Power requirement 9V DC 


SIZE: 2° x 1.35" 
KIT $8.95 


your digital volt 

meter into a capac- 

tance meter. Turn 

that junk box of 
unmarked capacitors into a fortune of 
usable parts. Measure capacitors from 
<2.2pF to 2.2uF.Power requirement 9v 
DC. SIZE: 1.80" x 2" 


CA-1 KIT $12.95 


VOICE ACTIVATED 

SWITCH 

This VOX circuit can be 

used to operate a tape 

recorder, ham radio, CB 

radio, or tum on an alarm. 
The VC VOX-1 kit has 100MA of output that oper- 
ates a relay, light, motor, ? What could you do 
with @ sound activated switch? Power require- 
ment 7.5 TO 18v OC, SIZE: 1.5" x 1.3° 
If you want to switch more power see our 
Triac (TP-1) or Relay (AP-1)Power kit 


KIT $6.95 
on PHONE RECORDING 
SWITCH 


v 


~\ This phone line powered 
~) switch is small enough to be 
Installed anywhere. Every 
time the phone is picked up the recorder will record 
both sides of the conversation automatically. Use it 
in your office to record all phone calls so you don't 
loose important information, SIZE:1" x .6* 
'f you want to switch more power see our 
Triac (TP-1) or Relay (AP-1)Power kit. 


TEL-SW1 KiT $12.95 


Don't ever get stuck with 

a flooded basement or 

over fill your water buck- 

et. When the liquid level 

reaches the sensor it 

automatically turns the 
pump on or off. The Water Alarm supplies you 
with 100 mA of output that activates a relay ( that 
you supply ). This relay can tur on a sump 
pump, or in applications where you are filling a 
area with liquid it turns off the pump. Sensor 
included. Size 1.4" x 2" 

KIT 17.95 


WA-2 


Please add sufficient postage First Ib $5.50 Canada $7.50 Additional LB. Add $1.00 
US FUNDS ONLY We will accept telephone orders for Visa or Mastercard 


Electronic Rainbow Ind., Inc. ry 


6227 Coffman Rd. Indianapolis, IN 46268 


evectaonic” CALL 317-291-7262 FAX 317-291-7269 
RAINBOW |NTERNET: www.rainbowkits.com 


Ss 


Write in 38 on Reader Service Card. 


MILITARY SURPLUS 
ELECTRONICS 


AUDIO — VIDEO 
— LASERS 


ANTIQUE VIDEO TRANSFER SER- 
VICE: transfer of any 2" quadruplex video 
tapes. Quad TV spots, features, medical, 
corporate, military, government, and uni- 
versity tape libraries TRANSFERRED 
TO VHS. Affordable. Phone/fax 415-821- 
7500. If no answer call 415-821-3359 or 
pager 415-245-8700. 


FREE LASER CATALOG. Helium-Neon, 
Argon, ruby, visible laser diode modules, 
lightshows, holography, laser ore 
Lowest prices. Midwest Laser Products, 
PO Box 262, Frankfort, IL 60423. 815- 
464-0085 www.midwest-laser.com 


WANTED: PRO video equipment, VCRs, 
switchers, cameras, etc. Advanced 
Media 702-874-1911. 


ATV 2.2GHz to 2.7GHz wireless video 
data link module tuner & transmitter 
100mW. Picotronic, web: http://mem 
bers.aol.comvpicotronic/atv.htm 


BROADCAST VIDEO equipment want- 
ed: all , new or old. Please call, Jon 
with info. 1-800-539-2859. 


CREATE 3-D video images with the 
Visual Eyes Video system. Phone or 
fax 918-479-6451 or write to Sync-A- 
Link, PO Box 4, Locust Grove, OK 
74352. 


SYNC-A-LINK UNIVERSAL VIDEO 
SYNC GENERATOR restores all hori- 
zontal & vertical sync lines, DC level, 
compensates for inverted video, color 
hase, from standard or distorted ana- 
jogue video-type formats. Comes com- 
plete with operations manual & 90-day 
warranty. $160. 918-479-6451 or write to 
Sync-A-link Communications, PO Box 4, 
Locust Grove, OK 74352. 


CABLE TV 


UNMODIFIED JERROLD 212 converter 
$50. 97.5, 106.5, 108.5, AB filters $12 
ea. 100dB deep. Digital 125 ch PRO con- 
verter $150. Call for the best you can 
buy! Toll free 1-888-561-4796 M-F 10- 
6pm. http://obctech.hypermart.net 


WANTED: TEKNIKA 6510 cable con- 
verter boxes/parts. 415-221-5940. 


NEW! CABLE converter electronic ser- 
vice equipment and supplies for most 
cable converter boxes. Highest service, 
lowest prices. Call Ken Erny Electronics. 
24 hr. order and information hot line 516- 
389-3536. 


ADEAL4U WHOLESALES BIG SAV- 
INGS $$$ BEST QUALITY - NO CHEAP 
CLONES 888-387-1248 www.adeal4u. 
com 


JERROLD UNMODIFIED CONVERT- 
ERS FOR SALE. CALL FOR BEST 
PRICES. NO DESCRAMBLER SALES. 
CALL BRLD ELECTRONICS 1-800-322- 
6316. 


Saude 7 UNMODIFIED “apart 
DPB 1-800-804-8655. E 
CLEWIS7298@AOL.COM 


DISCOUNT CABLE converters, bullet 
snoopers, all makes and models: 
Genuine unmodified General 
Instrument, Jerrold, Tocom, Scientific 
Atlanta, Zenith, Pioneer, Panasonic 
and more. Best warranty. Free catalog 
1-800-243-0962. 


EXPLOSIVE CABLE TV GRAB! 
BRINKER ZAPPER/SNOOPER STOP- 
PER combo module all in one! Buy 
wholesale factory-direct, no middle- 
man. Let others get fined + zapped 
instead. 100% COMPATIBLE. Your 
order shipped NATIONWIDE immedi- 
ately! LIFETIME GUARANTEE! 
VISA/MC/AMEX/COD/MO/ 
CHECKS. ONLY $10 (SPECIAL: 3/$20 
plus FREE DESCRAMBLER PLANS!)). 
SUPER ZAPPER MODULES ONL 
$16! (3/$33)! Use SUPER ZAPPERS if 

u have COX, TCI, WARNER in: CA, 

, FL, NY, PA, Mi. DESCRAMBLER 
PLANS 4=$5, sepa Ie 130+ 
DESCRAMBLER SOURC I 9 
FREE SHIPPING. OPEN 24 to ! 
352-429-5496. BRINKER ENGINEER- 
ING LABS, USA. 


CABLE HACKER'S SECRETS COM- 
PLETELY EXPLAINED! FREE 
DETAILS! Write: Sierra Publishing, 909 
E. Yorba Linda Blvd., Suite H-181, Dept. 
B1, Placentia, CA 92870. 


UNMODIFIED CABLE CONVERTERS. 
Zenith ST1600, ST1086, ST300, 
Panasonic 175, 145 vol. & non-vol. Regal 
RR-92 & RC 83, DP5, DP7, DRZ, 5503 
VIP, SA 8580. Guaranteed low prices. 
Please call for more converters 405-631- 
1856. 


CBTV REPAIR. We specialize in all con- 
verters, including Zenith. Give us a call: 
405-634-1535. 


ONE STOP shop. We carry a full line of 
CBTV equipment for all your cable 
needs, Also a wide variety of converter 
rts and accessories. Call for free cata- 
log: 405-631-5153, FAX: 405-631-4788. 


TUNERS TOCOM 5503 tested $4.75 ea., 
bargain, 10 lot min. Call 706-657-4445. 


UNMODIFIED, POWER-UP, Pioneer 
BA: 6110, $75; 5135 $45; 5125 $25; 
Jerrold DP5, channel 2: $19, DPBB 
7312, $95; S/A 8590-7S7 (11 button) 
$95. Minimum 10-lot. 405-631-5153. 


{ 


Telulex Inc. model SG-100A 


¥ 21.5 MHz 
New v .01 Hz steps 
Features: eo multi-unit 
phaselock 


Telulex Inc. 


CABLE TV. Panasonic TZPC 175DG2, 
brand new, $80 w/volume, 1 year war- 
ranty, minimum 10 pcs. an ., plus 
all major brands available. Lowest 
price new/field pulls. E-Mail: 
pyre mpi bar eg 1- 
800-929-1549 fax: 305- 


UNBELIEVABLE PRICES. We carry a 
full line of cable tools and equipment for 
all your cable needs. Also a wide variety 
of electronic parts & accessories, tools, 
diagrams, converters, step-by-step 
instructions, no raw parts. Full technical 
oi 12pm-7:30pm EST. 1-800-562- 


ATTN. DEALERS: Are you a current 
dealer or just getting started? Buy 
factory direct & save $. New 181 and 
125 channel converters, major brand 
name cable converters & all other 
accessories not listed, no more 
delayed shipments. All products 6 
month warranty, 30 day money back. 
A & S Wholesale, 1-800-37 1. 


BOARD R US, for all your cable needs or 
computer software, programming service 
available. 4 MHz resonators 3 pins as 
low as 34¢. For info call 909-948-3736 or 
visit us at our web _=- site 
http://members.aol.com/BoardRUs 


CABLE PARTS! Computer parts. Call for 
great prices or visit us on the Web: 
HTTP://WWW.CB-Electronics.com or 
call 1-800-436-8630. 


ATTENTION: YOU'VE tried the rest, 
now go with the best. UNICORN 
ELECTRONICS where our valued 
customers ALWAYS come fi 
CABLE CONVERTERS 


ACCESSORIES. We will beat all com- 
petitors prices GUARANTEED. All 
UNITS in STOCK FOR IMMEDIATE 
SHIPMENT. FREE batteries and coax 
cable. FREE bullet protection with 


every u' urchased. FREE shippi Hb 
with a $800 purchase or more. 

COD charges. ALL products come 
with a 1 year warranty and a 30 day 
money back guarantee. Please give 
us a call TOLL FREE 1-888-738-8181 
9am to 6:30pm EST. VISA, M/CARD, 
DISCOVER, cop. UNICORN 
Electronics does not advocate unau- 
thorized use or theft of cable services. 


TOCOM UNMODIFIED 5503 CABLE 
CONVERTERS UNTOUCHED. $6 
EACH. 10 LOT MIN. CALL 706-657- 
4445, 


EXPERT CABLE box repairs. All makes 
and models. Call 877-581-8014. 


Tiny FBasic 
Computer 


(Shown 85% Actual Size - 40 pin DIP) 


The TiCkit 62 module is like a Parallax 
Basic Stamp" Il, but has 4 times the 
program space installed (expandable 
to 64K). It also has 4 times the 
variable space (96 bytes), and uses a 
modern structured language similar 
to BASIC only more powerful. 


Only tool you need is a PC 
Inexpensive $45/module, $1 6/IC 
Development Kit only $45 

Huge library of I/O function 
Structured FBasic Language 

Easy to learn and use 

Powerful enough for large projects 


VersaTech. 


Electronics 
PHONE: (303) 828-9156, FAX: (303) 828-9316 
e.mail: versatech@csn.net 
Web: //www.csn.net/versatech 
11170 Flatiron Drive, Lafayette,CO 80026 


Basic Stamp is 2 registered trademark of Paraitax, Inc. 


TOCOM UNMODIFIED 5503 CABLE 
CONVERTERS UNTOUCHED. $6 
EACH. 10 LOT MIN. CALL 706-657- 
4445. 


CABLE CONVERTERS. Original equip- 
ment with remote. Like new, ready to go. 
Lowest prices guaranteed. Limited mod- 
els. Tele-Pix Electronics, 412-833-0773, 


PICS, GALS READ if you've lost your 
masters. Programming service available. 
Call for info. Network Sales, 616-683- 
0500. 


Techno Lab: PRocon-1 
IEEE to Centronics Converter 


more products: TECHNO-LAB.com 
For IEEE sources: 

-Logic Analyzer 

-Spectrum Analyzer 
-Oscilloscope and more 

Print your measurement results 
on your PC Printer with never 
seen quality! Enjoy possibilities 
you have with your PC printer now 
also for your measurement print- 
outs! Use up to 50 feet long cable 
or print on plastic sheets | 

See status messages about data 
transmission: DAV/NRFD/NDAC 
and STROBE/ACK/PE. 

Don't waste money on special 
IEEE high price printers ! 

No special cables needed, no 
installation- just plug and print ! 


only $99.00 


TECHNO LAB DIGITAL SYSTEMS 
1628 E Amar Rd Ste. L 
West Covina, CA 91792 
Phone: 626 964 1122 
Fax: 626 964 7962 


Write in 40 on Reader Service Card. 


ATTN: CABLE brokers, dealers & oper- 
ators. We broker all types of cable-relat- 
ed equipment, most brands of convert- 
ers, filters, and remotes. All converters 
are field pulls in raw factory condition. We 
also sell parts such as ICs 16C54, 56 
and 57. Plain JAIN converters, new, 
starting at $39.95 10 lot. No decoder 
sale. For orders: 1-800-318-2795, 
Questions: 818-776-0692. 


CABLE BOX COVERS TOCOM 5503, 
good condition $3.75 ea. 20 lot min. 
Call 706-657-4445. 


Any waveform you want! 


@ Synthesized Signal Generator 
Clean sinewaves DC-21.5 MHz with .001% accuracy! 
-01 Hz steps. DC Offset. RS232 remote control. 

@ Arbitrary Waveform Generator 
40 Megasamples/Second. 32,768 points. 12 bit DAC 


DC to 21.5 MHz linear 
and log sweeps 


2455 Old Middlefield Way S 
Mountain View, CA 94043 


Int/Ext AM, SSB, 
Dualtone Gen. 


Noise 
Tel (650) 938-0240 
Fax (650) 938-0241 


Write in 39 on Reader Service Card. 


Int/Ext FM, PM, 
BPSK, Burst 


Arbitrary Waveforms 
http://www.Telulex.com 


Email: sales@Telulex.com 


@ Function Generator 

Ramps, Triangles, Exponentials; Noise & more. 

0 to 2 MHz in | Hz steps. Continuous or Triggered. 
@ Pulse Generator 


Digital waveforms with adjustable duty cycle 


Ramps, Triangles, 
Exponentials 


Unlimited Possibilities! 
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Control High Security Access with a Unique 


fie oa 423 Y 


gascaliiac) Tiewrapped to cable 
KS _F Easy, Safe, Secure, 
=, = & Cost Effective 


So 


The ideal security solution for an infinite number of applications 


The proximity technology employed by our unigue transponder — How docs it work? 
kit permits the transfer of data between the keyfob and the 
transmitter/receiver when the key is within range, up to 70mm 
The list of applications for which the kit may be used is literally program new keys ( and to erase lost or 
endless. 

* Security Authorization 

+ Home or Office Security Entrance 
* Gate Access Control 

* Private Parking 

* Entrance to restricted areas 

* Restricted elevator call 


The user receives a master key in a sealed container. 
The master key provides the user with the ability to 


stolen keys), The 


coding of new keys to the system is very easy — it is done 
within a few seconds, The system “leams” the new key 
code automatically by using the master key, There is no 
need for programming or similar manual entry. Up to 20 
keys may be added. The transponder key fob contains no 
moving parts or batteries ~ it is completely weatherproof 
and waterproof, When the key is brought within range of 


the matching transmitter / teceiver, the system activates by 


performing the pre-set task — setting off 


or deactivating an 


alarm, opening a door, gate, calling aa elevator, etc. 


includes simple schematic fas for ea = 


TO ORDER - CALL OR FAX 
Tel, 914-352-5053 * Fax 914-426-5374 


y, NY 10952 914-352-5053 


AS. Electronics + P.O. Box 601 * 


¥ ? ped poy 
RECEIVE) 
Compact size: 38.1 x 13.7mm 
*On-board data recovery. CMOS 
Low current. 2.4mA typical 
©2kHz data rate. CMOS/TTL output 
*5Vde 
©On 418MHz or 433.92MHz (4xx) 
*No adjustable components 
Patented Laser Trimmed component 
*High stability 
Sensitivity: -10S5dBm 
*Available also in 0.8mA version 


AM-HRR3-4xx ..........-. $10.95 


"RANSMT 


#Small size; 17.78 x 11.43mm 
*CMOS/TTL input 
#No adjustable components 
*Low Current. 4mA typical. 
#418MHz or 433.92MHz OOK 
*Simple to integrate -simply 
add antenna, data and power 
Range up to 250ft. 
*Wide supply range, 2-14Vde 
*SAW controlled - stability 
*Also available in DIL. package 


AMGCRTS ..,..0000er00. $12.10 


*Only 23 x 33 x 


Sv operation 


‘S232 TRANSCEIVER MODULES 


4,800 to 38,400 bps half duplex 
#3-wire RS232 interface 
*yControlier with user EEPROM 
RS232 interface protected to +15kV 
'*Data packetizing performed by user 
*Auto TX/RX changeover 

418 MHz and 433MHz versions 
Range up to S00ft. (0.25mW ver.) 
©0.25mW & 10mW versions 

*Reset switch and status LED's 
©7.5-15V dc via DB9 connector, 20mA 


*1/4 wave wire 


TRAN 


‘on’ switch 


ISCETY 
limm 


*Up to 40k bps data rate 
©19200 baud with ASCII 

*Up to SOOft. range 

©0.25mW into 50 

418 or 433MHz FM 

Fast Ims enable 

Direct interface to SV CMOS 
*Auto TX/RX changeover 


BIM-4xx-P ............ $87.36 


*Up to 19,200 bps half duplex 
©3 wire RS232 interface 


Supports 8 or 9 bit protocols 


Reset Switch & Staus LED's 


antenna on board 


Available in a Simplex Tx/Rx 
pair.(RTcomTX & RTcomRx) 

#7.5V-15Vde operation 

RT COMAXK.ecsreeeeee $247.90 


RT COMTX-4XX...0000000 $ 87.15 


BIM-4xx-RS232 .... $139.30 
ee Catalc 


Q 2 He 
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. RTcomRx-4xx............ $105.52 


puserve. com 


CABLE CONVERTERS, DBS, remotes, 
schematics, etc., free flyer. Jake 419- 
385-3100. 


CABLE BOX repairs and upgrade. Most 
models, warranty lowest prices. Call 214- 
695-5982. 


PLANS: DESCRAMBLE CABLE FOR 
UNDER $12. PLUS TWO FREE 
~ lana TOLL FREE 1-888-588- 


TOCOM UNMODIFIED 5503 CABLE 
CONVERTERS UNTOUCHED. $6 
EACH. 10 LOT MIN. CALL 706-657- 
4445. 


DTV & DISH NETWORK INFORMA- 
TION (33 PAGES) only $15. Mainline 
Electronic, Inc. Free cable information 
included. Playstation & Nintendo 64 
pumse at wholesale prices. Visa & 

asterCard accepted. Call toll-free 1- 
877-539-9896. 


TELEPHONE/FAX 


TELEPHONE CATALOG 160 pages 
including office automation, voice mail, 
and all phone accessories. Send $10 to 
HES Electronics, POB 183, Brick, NJ 
08723. A 10% off certificate will be 
included! Visit www.heselectronics.com 


PHONE SYSTEMS WANTED!!! We buy 
AT&T MERLIN, SYSTEM 25/75/85 and 
other AT&T phone systems. Please call 
for a quote or fax us your equipment list. 
KEYWAYS, INC., 937-847-2300 or FAX 
937-847-2350. 


CELLULAR CLONING COLLECTION. 
1999 CELLULAR CLONING INFO 
BIBLE $22, 1999 CELLULAR 
CLONING SOFTWARE COLLECTION 
$33, 1999 CELLULAR SECRETS & 
PROGRAMMING MANUAL $11. ALL 3 
FOR $44, WOWI! (SAVE $22). FOR 
EDUCATIONAL/TECHNICIAN TEST- 
ING USE ONLY. 
(VISA/MC/AMEX/COD). OPEN 24 
HOURS! 352-429-5496. BRINKER 
ENGINEERING LABS, USA. 


COMPONENTS 


PHOTOMULTIPLIER TUBES, radioson- 
des, electro-luminescent panels, elec- 
tronic parts, test equipment. 
www.lonemtn.com 


RF TRANSISTORS, TUBES, 2SC2879, 
$D1446, MRF455, MRF454, 3SC 1969, 
2802166, 2SB754, TA7222AP, 
2801419, 2SC1947, 2SB688, 2SD880. 
MRF422, MRF448, MRF247, MRF317, 
SAV7, SAV17, 3-500ZG 4CX250B, 
572B, 3CX3000A7, 4CX400A silver mica 
caps, resistors, electrolytics, etc. 
Westgate 1-800-213-4563. 


AMAZING! 35¢ ALL TOGGLE SWITCH- 
ES. Brand new. Rated 6A/125V. 
Hardware included. 1/4” panel hole. 
SPDT or DPDT on-on, or on-off-on. Min- 


imum a er ac i Add $6 ay 
x 


Gateway Products Corporation, PO 

936397, Margate, FL 33093, 954-974- 

a , Fax: 974-6818, VISA/MC, no 
D. 


RESISTOR SACRIFICE: 10,000 quar- 
ter-watt metal and carbon film. One, two, 
and five %. 1 ohm to 22 megohms. 
FIFTY each of TWO HUNDRED different 


values. $45 (less than one-half cent 
each). urplus, 371 N. Johnson 
Ave., El Cajon, CA 92020. Tel: 619-444- 


2434 fax: 619-444-1987. 


NEW 1999 catalog: Inductors, toroids, 
TC ceramic and Mica citors, semi- 
conductors, wire and hardware, 
more. Two stamps please. Johnson Shop 
— Box 2843, Cupertino, CA 
15 


FACTORY SALE! CNL100, CNP101: 
1/3" CCD, 430 line horiz., 12V/100mA, 
lens and pin hole types, lens 
3.6mm/F2.0, 0.08 LUX, 1.27” (W) x 1.27” 
(L) x 1/2"-1" (H). $49 @ 5 pes., $44 @ 10 
pcs. Distributors welcome. Matco, Inc., 1- 
800-719-9605 Fax: 630-350-9546. E- 
Mail: sales@mat-co.com Web site 
www.mat-co.com 


SEE OUR ad on 4-channel 2.4GHz wire- 
less system in the admart section on 
page 81. Matco, Inc. 


GOLD, SILVER, platinum content of over 
200,000 defense supply system items. 3 
CD set, $145. 334-889-4637. http://down 


town.ala.net/~myoung/fedcd.htm! 


CUT AND formed resistors, for one 
penny! Yes! One paneyt Get all the 
details at www.CrowRiver.com 


MICROCONTROLLERS 


PIC MICROCONTROLLER PROGRAM- 


MER KIT. Super value at $19.95 + $4.95 
shipping. See our web site for the com- 
plete range of PICs that can be pro- 
grammed. Includes PCB, parts and 
instructions. Pi6PRO shareware must 
be downloaded from the web. Amazon 
Electronics, tel 1-888-549-3749. Lots 
of other products. www.electro 
nics123.com 


MPLC MICROCONTROLLER! Basic 
programmable EEPROM via RS232. 16 
user configurable I/O. Supports 12C bus 
and 1 wire devices. Direct drive LCDs. 
Starting under $100. Developers kits 
available. Potts Technologies Company, 
831-662-2293 fax 831-662-1877 oF 
www.pottstech.com 


68HC11, 80C552 and 8031 microcon- 
troller boards. Uploader, assembler and 
compiler software included. See our 
products at: www.tecel.com 


ANTIQUE 


ELECTRONICS 


WANTED: FOR historical museum, pre- 
1980 microcomputers, magazines, and 
sales literature. Floyd, VA 24091-0341 
(540-763-331 1/540-382-29385). 


ANTIQUE RADIO CLASSIFIED. Free 
sample copy! Antique radio’s largest-cir- 
culation monthly magazine. Old radios, 
Leck ham Uber 40s & 50s radios, tele- 
more, Ads & articles. 
or oor 7 irda Subscribe 
today. Six-month trial: $19.95. Yearly 
rates: $39.49 ($57.95 by Ist nk 
Foreign: write. ARC, PO Box 802 
Carlisle, MA 01741. Phone: 978-371- 
0512; Fax: 978-371-7129; Web: 
www.antique radio.com 


WESTERN ELECTRIC WANTED: 
1920's-1960's. Amplifiers, mixers, 
ame speakers, tubes, etc. FREE 
FFER 1-800-251-5454. 


RADIO TUBES and phono. needles. 
870-347-2281. 


CRYSTAL SETS. Parts, plans, books, 


kits. Lai source in the worid. Catal 
= MIDCO, PO Box 222288, Noljecod 


ANTIQUE COMPUTERS: Buy/sell. E- 
Mail: teamwithus @aol.com or 319-358- 
oe for complete listings and my wish 
list! 


AVIATION ELECTRONICS 


BUY, SELL, trade, avionics equipment, 
Collins, King, Sperry: test equipment, 
IFR, Litton LTN series INUs. 941-625- 
3222 P, 941-625-0494 F, E-Mail: avio 
nics @afcon.net 


PUBLICATIONS 


UNDERGROUND, HACKING, SNEAKY 
1999 BRINKER MASTER CATALOG! 
1,200+ PRODUCTS FOUND NO- 
WHERE ELSE! 95% OF PRODUCTS 
ARE $3!! CATALOG (30+PAGES) $10 
(FIRST 500 CALLERS: FREE $25 GIFT 


CERTIFICATE!!) OPEN 24 HOURS! 
352-429-5496. BRINKER ENGINEER- 
ING LABS, USA. 


COMPUTER TELEPHONY. You've 
heard the term, now learn the details by 
ordering our 35 page publication packed 


with facts. Only $9.95! Harmony 
Products, PO Box 91, Netcong, NJ 
07857. 


WEBBOOKS OFFERS discount prices 
on technical/engineering books plus free 
assistance to authors. Please visit us at 
http://webbooks.net 


a VIDEO ¢ 


MB-650PA -$139.95 
2.8mm Pinhole Lens. 


MB-650a Series 
* Built-In Audio 
* 1.18” sq. 
+380 TV Line 


eH KS 


NEW SURVIVAL COMMUNICATIONS 
BOOK. How to build complete home 
communications systems. Covers all 
needs: shortwave radio, amateur radio, 
citizens band, scanners, federal, weath- 
er, alternate news, satellite radio, equip- 
ment sources. How to build and use 
alternate emergency power sources, 
solar, generators, backup batteries. 200 
pages. $24 Fast delivery Priority Mail. 

or Visa. Call Universal Electronics 1- 
800-241-8171. 


ROBOTICS 


ROBOT BOOKS.COM visit our web site 
for reviews of robotics books, plus robot 
kits, toys, movies, and magazines! 
www.robotbooks.com 


ARobot KIT from Arrick Robotics uses 
the BASIC Stamp II. Quality metal con- 
struction. Easy to assemble and very 
expandable. $235. http://www.robot 
ics.com/arobot 


H-BRIDGE MOTOR controllers, 12VDC, 
35A average, 50A peak PWM out. 
Forward, reverse, ramp-up and ramp- 
down on. accelleration/decelleration. 
Current foldback when hot, reverse 
polarity protected, conformal coated, 
regenerative ere. oe approx. 
3.75"x5.5". $25 & H. 717-735-5053. 
http://members.tripod.com/~divelec 


68HC11, 80C552 and 8031 microcon- 
troller boards. Uploader, assembler and 
compiler software included. See our 
products at: www.tecel.com 


GET STARTED in robotics with an 
ARBE-ONE kit (the “Model T of mobile 
bases), a TCOMP tiny computer 
(68HC11 controller on a board optimized 
for robotics). On-line ordering: 
http://www.BecTec.com 


MB-750P -$129.95 MB-750U -$119.95 
2.6mm Pinhole Lens. 4.3mm Micro. Lens 


MB-750 Series 
* 1.25" sq. 
* 420 TV Line 


a 


The Best, Smallest, Micro aie on the Market Today! 
Call and Compare! We Match or Beat All Prices! 


Compatibie yath 
AC of Battery 


Wireless Observation System's 
GFS-1001 (900MHz) -$499.95 


GFS-1001c¢ (900MHz) -$599.95 
(900, 1,2 & 2.4 Ghz 
systems available.) 


GFT-1001 $189.95 


Gives any camera the 
ability to be Wireless. 


1-800-752-3571 iia 


100 WATT P A AMP 


GROMMES-PRECISION ST100E AUDIO AMPLIFIER, solid 

state 100 watt public address amp; response 35 to 20000 

Hz 4 ohm output, 0.3% distortion. Volume controls for 
MIC-1 & -2, AUX input, MUSIC and MASTER plus BASS and TREBLE controls. Also 
slide switches: Loudness and Lo Filter plus Peak Power/Over-ioad indicator. Back 
Page, two Lo or Hi Z mic select, uses discrete transistors, and two XLR 3-pin male mic 
connections, with instructions and schematic. 4.3x15x12.8, 25 Ibs sh. NEW, $199.50 


1950’s CAR TESTER — 


HEYER MODEL 337 TACH / VOLTMETER with 4.5" chrome-rimmed meter. 
ranges 0-1000 & 0-5000 RPM and +/- 0-18 VDC, Amplifier button plus socket 
for timing light. With tubes 0A2 & 2021; 6 or 12 VDC use. Nice addition to a 
car collector's display! 13x5x5, 9 ibs sh. UNUSED, not tested, $24.95 


1 to 1400 MHz Sweeper ~~ 


WAVETEK 2001A SWEEP GENERATOR, covers 1 to 1400 MHz 
sweep and CW in bands 1-500, 450-950, and 950-1400 MHz. 
Sweep width 50 KHz to 500 MHz. Sweep time: 100 to 0.01 S in 
4 decade steps. Markers at 0.2, 1.5 and 20 MHz harmonics and 
single frequencies 63 MHz, +/-0.35 and +/-0.9 MHz. Marker 
width 15-400 KHz in 4 steps. RF output continuously adjusta-ble +9 to -81 dBm into 50 
ohms. Requires 115/230 VAC 50-60 Hz; 5.3x 11x14.2, 25 Ibs sh. USED-reparable 
wibook, $395.00 


30 FT ANTENNA MAST paige. 
AB-1244/GRC MAST KIT, twelve aluminum alloy on steel sec- = 
tions form sturdy, yet lightweight 30 foot 1.7" dia mast. Kit Ss —- 
in-cludes five each lower and upper sections, one ea lower — —=- RA 
and upper adapter sections, gin pole swivel base, four ea 36 


and 42 ft guy ropes, four guy stakes, two guy rings plus a 2.5 pound sledge hammer. 
Part of OE-254/GRC antenna set; 30 ibs. NEW, $139.50 


Prices F.0.B8. Lima, Ohio. VISA, MASTERCARD accepted. 
Allow for shipping charges. Write for latest Catalog. 
Address Dept. NV + Phone 419/227-6573 + FAX 419/227-1313 
E-mail: fairadio@wcoil.com Home Page: http:/Awww2.wcoil.com/ ~fairadio 


FAIR RADIO SALES CoO. 


71016 E. Eureka + Box 1105 + Lima, Ohio 45802 


Write in 43 on Reader Service Card. 


» | Panasonic Color Camera Sale 


Micro Color MB-45cB: $99.95 
+ Wide Voltage Range, 5-14:Volts} 

+ Smail Footprint! 

* Self contained ‘ultra Small package 
design for Various applications. 

* MCM.PGB design for minimizing 
the size and improve durability. 


, 1/4” Interline transfer 
512 (H) x 496(V) 
2:1 Interiace 
525 lines +60 fields 
30 frames 
. intemal 
VBS. ivpp 75 Ohms 
More than 330 lines 
|. ...On fixed 
.... ATW fixed 
.. 32°Fito 104°R 


Pick-up device 
Effective Pixels 
Scanning System 


Our Smallest UPSTION CAMERAS 


These cameras are supplied with a PCM-1 
Video/Power cable. The BNC connection is for 


CMOS Camera 
CM-550u -$69.95 


CM-550p -$69.95 


Length: 1.9" 


1 i i Diameter: .91° 


Polaris Industries 470 Armour Drive NE + Atlanta GA 30324+ Tech Info: 404-872-0722 » FAX 404-872-1038 ruses, 7rstehty or specications ae sutiect 0 ona oe 


Write In 42 on Reader Service Card. 
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IndustroLogic” 
Fast, friendly project development! 
SBC-1 80C51 


Single Board 
Computer 


Menu based monitor and BASIC 
in ROM. 50 I/O, A/D, RTC, serial, 
VO rack interface, up&download 
to EEPROM. Includes software. 


SMD-12 Stored 
TT am Message Display 
$179 


Display & enter messages with 
switch closure or serial port. 12 
messages of up 32 characters. 
6”"W x 3"H x 6”D Steel case. 


SI0-1000 RS-232 
Data Acquisition 
Interface Board 
$179 


8 TTL in, 8 TTL out, dual 12 bit 
A/D & D/A channels. counter in, 
frequency out, WINDOWS/DOS 
software, cable, case & supply. 
4.25” x 6.5" x 1.5” high. 12 oz. 


Industrologic, Inc. 
3201 Highgate Lane 
St. Charles, MO 63301 


(314) 707-8818 
9AM-5PM Central 


Full technical info on the Web! 
www.industrologic.com 


Write in 44 on Reader Service Card. 


Learn MICROCONTROLLERS 
EMBEDDED SYSTEMS and 
PROGRAMMING... 


with the AES learning systeny 
embedded control system, 
Extensive manuals guide 

you through your 

development project 

All programming 

and hardware details 

explained, Complete schematics 
Leam to program the LCD, keypad 
digital, analog, and serial /O. for 
your applications. 


THREE MODELS AVAILABLE, 
Choose from an Intel 8051, 
intel 8088, or Motorola 68HC11 
hased system. 

All models come with: 


+ 32K Byte ROM, 32K Byte RAM - 2 by 16 Liquid 
Crystal Display - 4 by 5 Keypad - Digital, Analog. 
and Serial 1/O + Interrupts.timers, chip-selects - 

26 pin expansion connector.+ Built-in Logic Probe « 
Power Supply (can also be battery operated) - 
Powerful ROM MONITOR to help you program - 
Connects to your PC for programming or data 
logging (cable included) » Assembly, BASIC, and 
C programming(vaties with model) - Program disks 
with Cross Assembler and many, well documented, 
program cxamples - User's Manuals: cover all 
details(over 500 pages) + Completely assembled and 
ready to use + Source code for all drivers and 
MONITOR + Gptional Text Book 


Everything you need. From $279 
Money Back Guarantee 
Call for Free Info Pack, or see 
WEB at http://www.aesmicro.com 
714-550-8094, FAX 714-550-9941 


Call 1-800 -730-3232 


AES $75 ANTON BLVD., SUITE 300, COSTA MESA, CA 92626, USA 


Subscribe 
foday!! 


and be aufomafically entered each month 
in our Prize Drawing (see ad on page 85). 


ROBOTS, ROBOT kits, 68HC11 micro- 
controllers, tutorials, software, spy cam- 
eras. Different level kits. http://www. 
mrrobot.com 804-272-5752, 1-888-Mr- 
Robot. 


MICROPROCESSOR CONTROLLED 
RS-232 to RS-485 converter 2 and 4 
wire models all baud rates, all word 
structures. Easy to adjust using rotary 
switches. Also available RS-232 to fiber 
and RS-485 I/O modules. Visit web site: 
pages. infinit.net/cec CEC, Inc., 514-830- 
7215. 


www.futurerobots.com ROBOTS are 
coming soon to our homes. Most of the 
technology is now here, as well as the 
need. Read technical papers and con- 
struction articles for active security sys- 
tems. 


PLANS — KITS — 


SCHEMATICS 


HOBBY CATALOG: Broadcasting and 
microbroadcasting transmitters, ampli- 
fiers, antennas. Start your own radio 
station books. Audio, TV, ham, CB, sur- 
veillance, science projects, and more. 
PAN-COM international, Box 130-V, 
Paradise, CA 95967. www.panaxis.com 


BUILD THE MENDOCINO MOTOR. This 
fascinating device is a solar powered, 
magnetically levitated motor. It will 
delight and amaze you and your friends. 
The 27 page plans book includes a list of 
parts suppliers. The motor uses readily 
available parts. Plans are $15 plus $2.50 
S&H. Write to: St. Elmo’s Fire, PO Box 
141, Stow, MA 01775. E-Mail: tev@gen 
rad.com 


ELECTRIC POWER METER STOPPER 
MAKES METER RUN SLOWER, STOP, 
OR EVEN REVERSE! COMPLETE 
PLANS $15, SOLD FOR EDUCATION- 


AL PURPOSES ONLY. 
(VISA/MC/AMEX/COD) OPEN 24 
HOURS! 352-429-5496 BRINKER 


ENGINEERING LABS, USA. 


WE’LL MEET OR BEAT ANY COMPETITOR'S PRICE! 


CHECK US OUT! 


$0 April 1999/Nuts & Volts Magazine 


Wavemaster 99 Channel 
« Sleep Timer * Std/HRC Switch * Parental Contro 


AS LOW AS $45° COMPLETE 


FAST SER VICE 


SAME DAY acme WHOLESALE PRICING 
TOLL FREE: 800-322-9690 ot FAX: 516-246-5634 


Panasonic 145 & 175’s 


WE STOCK 
EVERY MODEL USED. 


CALL NOW FOR 
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200+ ELECTRONICS PROJECTS. Build 
for pleasure or make 100% (or more) 
profits reselling printed plans. $1 (refund- 
able) for catalog & dealer info. MATCO- 
A5, PO Box 509, ROSEVILLE, MI 
48066-0509. 


SOLDERLESS BREADBOARD SB- 
147: 3260 tie points, 4 binding posts. 
$29.95 plus $2.60 (2% of subtotal plus 
$2) UPS ground delivery. Call 972-242- 
8087 for 10+ prices. Mail check to: CTI, 
ua West Beltline #105, Carrollton, TX 
7 ; 


HOVERBOARDS, JETPACKS, LIGHT- 
SABERS. Plans, schematics, and kits for 
over 100 incredible devices. $3 for cata- 
log. Future Horizons, PO Box 125, 
Marquette, MI 49855. www.futurehor 
izons.net 


E PCB Milling 
eee eer es 


CIRCUIT BOARDS. Low-cost, precision- 
made PC boards from your CAD pro- 
ean files (no photoplots required). 
ingle and double-sided with contour 
routing. Ideal for RF/analog/digital proto- 
types. Full details at http://www.pc 
bmilling.com E-Mail: feed 
back@pcbmilling.com FAX: 703-818- 
0071, 


ir | _- VHF POWER AMPLIFIER | AMPLIFIER 


BROADCAST FARTHER! 75-110MHz 
amplifier connects to stereo transmitters. 
Produces 2-15 watts. Requires 50- 
150mW drive. Complete plans with part 
source and antenna information only $14 
+ $2 S&H. Progressive Concepts, PO 
Box 586, Streamwood, IL 60107. 630- 
736-9822. 


a}} 03 48 Sb 
mi 23 48 Sb IS 
TERRIFIC TIMEPIECES! LED binary 
clock. LED digital clocks, other kits! Free 


catalog! WPC, 805-339-0702. 
www.west.net/~wpc 


FOR SALE: manufacture schematic dia- 
gram cover, color TV camcorder and 
VCR: Contact Asa Davis 606 253-4016. 


VOICE CHANGER: PCB with all board 
mounted components plus speaker. 
Watch for our N&V article.) New price 
.95 postpaid in US. MicroMethods, PO 
Box 909, Warrenton, OR 97146. 503- 
861-1765 jdennon@seasurf.com 


NEED LARGE, precision wound coils for 
vehicle detectors, alarms, loop antennas, 
proximity detectors, metal locators, direc- 
tion finders, security gates or other pro- 
jects? We also sell tubes and AM radio 
signal boosters which improve reception. 
Send $2 for details (refundable with pur- 
chase). Fala Electronics-V, POB 1376, 
Milwaukee, WI 53201. 


AWESOME KITS: voice changers, levi- 
tators, lasers, solor robots, and morel 
Catalog $1. LNS Technologies, PO Box 
67243, Scotts Valley, CA 95067. 
www.ncal.verio.com/~Lnstech 


ABC ELECTRONICS 315 7TH AVE N. MPLS. MN. 55401 


(612)332-2378 FAX (612)3 


32-8481 E-MAILSURP!I@VISLCOM 


WE BUY TEST EQUIPMENT AND COMPONENTS. 


VISIT US ON THE WEB AT ww W.ABCTEST COM 


HP S4501L.4 1OOMHZ. DIGITIZING $ SIM 
HP S4201D 300MHZt IZING SCOPt SIM 
HP $$701A 300M HZ. 0K IZING 
HP S4200A SOMHZ SCOPE WAVEFORM ANALYZER 


HP 33)2A LAMHZ FUNCTION GENERATOR $20.00 
HP S370A LOOMHZ LLT.) COUNTER $100 % 
HP A586 LEVEL METER $79) 

HP 446A POWER METER W/O SENSORA&CABLE 


HP 83508 SWEEP OSCILLATOR MAINFRAME 

HP S374 3 SDUGIT SYSTEM VOLT METER 

HP 34SS5A DIGITAL MULTIMETER 

HP 3456A DIGITAL MULTIMETER 

HP 334K SYNTHESIZER/LEVEL GENERATOR 

HP 3325A SYNTHESIZER: FUNCTION GENERATOR 
HP S335A 2OOMHZ COUNT 

HP S16SA PROGRAMS 

HP &5S8B/181 100K-! SOMHZ SP’ 

HP SSS 183 1OMHZ, 21GHZ 
HP 1710A 19OMHZ OSCTLLOSCOPE 

HP? 60¢MA GIVDC-1OA POWER SUPPL? 
HP 9269R 40VDC-S0A. POWER SUPPLY 
HP SSS3A 40VDC-12.5A. POWER SUPPLY ¢ 
HP 66324 3VDC-SA POWER SUPPLY 
HP oA 45V'DC-4.3A POWER SUPPLY OPT JO3 


RUM ANALYZER 


PT 101 


SCOPE $1000 ) 
Sw o 


$30.00 
$2000.00 


HIP 4935. TRANS IMPAIRMENT TEST SET 
HP SQA SIGNITURE ANALYZER 
HP $0607 B L-1OOMHZ RF PLUG 
EIP S78. MICROWAVE COUNTER 
PLUKE 95 cs S. Dect ve TER 
LECROY 7200 MHZ OPI 
TRK 475 2008 MHZ PE 
TEK 465 jOOMHZ. OS ‘OPE 
TEK 490P [KHZ-1 8GHZ SPLK 
TEK 1240 LOGIC ANALYZER 
TEK TDS320 10OMHZ DIGITAL O-SCOPE $1,400.00 
TEK 114014 SOOMHZ PROG 0-SCOPE FRAME $750.00 
TEK 7854 400MHZ OSCILLOSCOPE FRAME $500.00 
TEK 7904 400MHZ OSCILLOSCOPE FRAME $250.00 
TEK 7A26 200MHZ VERTICAL PLUG $75.00 
TEK 7A24 400MHZ VERTICAL PLUG $150.00 
TEK 7B80 400MHZ TIME BASE $75.00 
TEK 7B92A SOOMHZ DUAT. TIME BASF $125.00 
TEK 7512 SAMPLING PLUG $29 00 
TEK 71.34 JOKHZ-1 BGHZ SPEC. ANALYZER $1000.00 
TEK AMS03 CURRENT PROBE AMPLIFER $250.00 
WAVETEK 145 20MHZ PULSE’ FUNCTION GEN. $400.00 
WAVETEK 182A 4MHZ FUNCTION GEN $150.00 
WAVETEK 955 75-12 4GHZ MICROSOURCE $1100.00 


$900.00 
$150.00 
$400.00 
$1500.00 
$5.00 
$1000.00 
$500.00 
$400.00 
$3500.00 
$750.00 


ANALYZER 
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HEATHKIT COMPANY is selling photo- 
copies of most Heathkit manuals. Only 
authorized source for copyright manuals. 
Phone: 616-925-5899, 8-4 ET. 


WIRELESS DOORBELLS! Battery- 
operated transmitter and receiver. 200ft 
range. Plans for interfacing to external 
electronics. Experiment with RF. Add 
remote control to projects. $26.95 + $3 
S&H. Volume discount. Pine Valley 
Technologies, Inc., W4117 Pine Valley 
Rd., Belleville, WI 53508. 608-424-3836. 


EXOTIC PATENT list, free energy, Tesia, 
anti-gravity, high mileage carbs. Free 
information. Conti, Box 1014V, Carmel, 
NY 10512. 


MANUALS — SCHEMAT- 


ICS WANTED 


MANUALS: TEST equipment manuais 
bought and sold. See our list on the web: 
www.usimperio.com Call 410-685-1991 
with your inquiries or for-sale list or fax to 
410-685-7701. CONSOLIDATED SUR- 
PLUS. 


WANTED: INSTRUCTIONS manuals, 
computer AST Bravo LC 4/50D, comput- 
er Wang PC 240-3. Derabertis, 18 
Cammann Road, Coram, NY 11727. 


WANTED: MANUAL and/or schematic 
for Daven 170 electronic voltmeter. 
This reads AC volts logarithmically and 
decibels. Phot ok. Cecil Grace, Box 
5127, Asheville, NC 28813. 


MISCELLANEOUS 


ELECTRONICS FOR SALE 


CALL FOR a free electronics catalog 
or visit our web site at www.bgmicro 
.com/ B.G. Micro, PO Box 280298, 
Dallas, TX 75228. Order line 1-800-276- 


SOLAR-POWERED FAN HAT. Baseball 
type hat with solar powered fan. Great for 
sports fans, golfers, etc. Available in red 
or blue, $19 plus $2.00 shipping. CA res- 
idents add 7.75% sales _ tax. 
Visa/MC/Disc/Amex OK. H.T. Orr 
‘Computer Supplies, 249 Juanita Way, 
Placentia, CA 92670. 714-528-9822, 1- 
800-377-2023, FAX 714-993-6216. 


HIGH QUALITY TOOLS AND STAIN- 
LESS STEEL HARDWARE. European 
and American screwdrivers, nut- 
drivers, pliers, hex-keys, balidrivers, 
and more! Wiha, Bondhus, and 
Knipex. Stainless cap . screws, 
machine screws, nuts, washers, U- 
bolts, and eyes. Free catalog. Robert 
Mink Import-Export, Box 6437V, Fair 
Haven, NJ . Tele nme or fax 
732-758-8388. E-Mail: w2tv@csi.com 


ANAHEIM WIRE PRODUCTS. DIS- 
TRIBUTOR OF ELECTRICAL WIRE 
AND CABLE since 1973. Items available 
from our stock: Hook up wire, Automotive 
primary wire, GXL, SXL, Plenum cable, 
Teflon wire, Multi-conductor cable, 
Irradiated PVC, SO-CORD, Mil-Spec 
wire, Building wire, Welding cable, 
Battery cable, Telephone wire, Shrink 
tubing, Cable ties, Connectors. Wire cut 
& strip to specs. If interested, please call 
1-800-626-7540, FAX: 714-771-5043. 
Visa/MC/Amex. SEE US ON THE 
INTERNET: _ http://www.anaheimwire 
.com OR E-Mail: info@ anaheimwire.com 


NUCLEAR ELECTRONICS (NIM, 
CAMAC), PMTs, optics, high vacuum, 
and high voltage components and equip- 
ment. Guaranteed quality at reasonable 
cost. OE Technologies, Box 703, La 
Madera, NM 87539. Ph: 505-583-2482, 
Fax: 505-583-9190, E-Mail: oetech@ 
newmexico.com http://www.oetech.com 


NEW, USED, and “as is” Radio Shack 
items. Software, printers, computers, 
books, parts for R/C cars, etc. Free list. B 
and B Enterprises, 208 S. Pulaski St., 
Baltimore, MD 21223. 410-566-5388. 


NEW ITEMS: Telephone-coupling trans- 
formers for interconnecting data/voice 
modem terminals to telephone lines 
meet FCC. Part 68 modular plugs, mod- 
ular jacks, shielded modular plugs and 
jacks. SMT jacks with Sof-Lok post, 
Harmonica jacks, cable ready jacks, 
compu shield plugs, compu shield jacks, 
die sets and modular plugs. New prod- 
ucts and cable assemblies, Power appli- 
cation tooling and cable tester: Send for 
schematic and connection diagrams, 
phone and fax mach. Ohio Service 
Supply Co., PO Box 8802, Canton, OH 
44711-8802. 


“FIX ANY PC ... quick!” With the new 
ICDPOST diagnostic card, fully plug 'n 
play flash technology. Hoeft-Desi 
OB 50054, Reno, NV 89513. 
334-6935, 
mtech/post 


www.greatbasin. pred 


Digital Storage 


Oscilloscopes 


From $189? 
ATC modules connect to your PC printer port and 
transform it into a full-function DSO, spectrum analyzer, 
logger, = DVM. Units DC to 25MHz 


ATC proudly announces the addition of Pico 
Technology Ltd. products to our product line. 
Pico is based in Britain and offers a variety of 
data logging and virtual instrument modules. 
O-Scope Ip (ST 50KH2)........... +0189 
O-Scope Il (DT 500KHz). 
ADC-100 (DT 12bit 50KHz) 


ADC-200/20 (DT 10MHz).... 
ADC-200/50 (DT 25MHz) 

Loggers 1-22 oh. (8-16 bit) from $99 
Shipping UPS $7.50 grnd, $11.50 (2 day) 


800-980-9806 
Allison Technology Corporation 
2006 Finney Valley Rd., Rosenburg, TX 77471 
Fax: 281-239-8006 Technical: 281-239-8500 
E-Mail: atc@accesscomm.net 


http:/www.atcweb.com 


World's Smallest Video Camera* 
- Pinhole Video Gamera...... 410 lines, 0.5 lux, Sharp chip $99.95 
Color Video Camera .......350 ines, 2 tux, Remote head $89.95 
Live Aerial Video R/C Videotape... How to & more $2495 
Wireless Covert Tape Cam .......300° range, FOCOK $949.95 
Super Tiny Color: Pinhole. ...350 tines, tess than 1" sq. $98.95 
1. Micro Video Transmitter........ 1000° range, ATV band $158.95 
8. Complete Wireless ATV Video Set .. 3 mites Range $419.95 
9. World's Smallest Wireless Video Cam.......... Please Cail 
10, Video Goggles............ 


Phin 1 lox, 3az, $58.95 


a 


Buy your microvideo equipment where NASA, The Air 
Force, JPL, Lawrence Livermore Labs and the FBI does. 
Call us today. 

For the best in high performance microvideo equipment, call the experts at Supercircuits. We've grown 10 
be America’s microvideo leader by consistently offering the best equipment at the lowest 
prices, with unbeatable service...compare our plug ‘n play ease of use, warranties 

“and retum policies. Of course, Supercircuits microvideo is used by some of 
the biggest names in science, industry and national defense, But with prices gl 
Starting at under $40 for tiny high resolution video cameras. it is technol- { 
ogy that is as affordable as it is amazing. Call us today, and get our free 

72 page Microvideo Catalog, loaded with photos, specs and more. 


1-800-335-9777 ext NV 
Or fex us et St12-260-0444 
One Supercircuits Plaze Leander, TX 7FVBEGa47 


www..supercircuits.com 
*Supercircuits PC-21XP and PC-51XS are listed as worid's smaliest pinhole and spy video cameras 


Nuts & Volts Magazine/April 1999 51 


Write in 47 on Reader Service Card. 


FREE FLYER on DBS, cable TV, phones, 
credit cards, schematics, health items. 
Bill 1-800-879-9657. 


RESISTOR SACRIFICE: 10,000 quar- 


ter-watt metal and carbon film. One, two, 
and five %. 1 ohm to 22 megohms. 
FIFTY each of TWO HUNDRED different 
values. $45 (less than one-half cent 
each). Hyatt Surplus, 371 N. Johnson 
Ave., El Cajon, CA 92020. Tel: 619-444- 
2434 fax: 619-444-1987. 


POWER SUPPLIES, dual regulated, + 
-12 to 15VDC out, 105-132VAC in. 3- 
3/16 x 3-516 x 5", 3ib. Lambda: LXD-3- 


MISCELLANEOUS 


ELECTRONICS WANTED 


WANTED: TUBES, radios, transmitters, 
receivers, gyros, bearings, connectors, 
relays, lamps, synchros. Hyness 
Company, 709B Delair Road, Cranbury, 
NJ 08512-4212. Phone: 609-395-1116, 
FAX 609-395-1117. 


WANT USED or surplus DC motor con- 


trols or adjustable frequency AC drives, 
1/2 HP and up. DC motors fractional to 3 


RADAR/MICROWAVE equip: Aviation, 
marine, fire control. Like TPS 21, APS 
10, 42 APG 30. Parts, TM's, etc. Radar, 
Box 10215, Pittsburgh, PA 15232. 


WANTED: BALANCING machines & 


vibration analyzing equipment manufac- 
tured by the following: Spectral 
Dynamics, Hofmann, Bentley Nevada, 
Schenck, IRD Mechanalysis, Gishott. 
Contact Mike Park at E.T. Balancing, 
12823 Athens Way, Los Angeles, CA 
90061. 310-538-9738, FAX: 310-538- 
8273. 


WESTERN ELECTRIC WANTED: 


WANTED: CIRCUIT design for Stun Gun 
400,000 volts. Reward $100. Fax 302- 
762-5039. 


WANTED: AVIONICS test equipment, 
IFR, 600A, 401L, others, Collins, King, 
Sperry, North Atlantic, Litton INUs L 
series, rate and tilt tables, air data test 
sets, 941-625-3222 P, 941-625-0494 F, 
E-Mail: avionics @afcon.net 


DEC EQUIPMENT WANTEDI!! We are 
buying DEC systems, boards, terminals, 
drives and peripherals. Also Scientific 
Micro Systems (SMS), DSD, Datability, 
Dilog, other DEC compatibles, and 


HP. C. Woodruff, 5507 55th Ave. S., 


1920's-1960's. Amplifiers, mixers, pre- 
peas: WA 98118. Voice/Fax 206-723- 
7. 


amps, speakers, tubes, etc. FREE 
OFFER 1-800-251-5454. 


Computer Output Microfilm (COM) units. 
Please call for a quote or fax us your 
equipment list. We buy, sell, and trade. 
KEYWAYS, INC., 937-847-2300 OR fax 
937-847-2350. 


152-R. New $20. Ithanji Ideas, 615-244- 
4444, 


Tired of Expensive Inkjet Cartridges ? 


Save 90% on Inkjet Inks ! 


WANTED: EXCESS ELECTRONIC 
COMPONENTS, BOARD-LEVEL COM- 
PONENTS; ICs, MEMORY, TRANSIS- 
TORS, DIODES, CAPS, RELAYS, ETC. 
CALL LA PALMA SEMICONDUCTOR, 
714-523-8892 FAX 714-523-8898. 


HIGHEST PRICES PAID: | will pay the 
following prices for Western Electric 
tubes: 211A/D/E new $300, used $175; 
212A/D/E new $750, used $275; 274A/B 
(engraved base) new $250, used $200; 
300B (engraved base) used $550; 422A 
new $50, used $25; 437A new $50, used 
$25; and many more. Also buying 
Western Electric, and other audio tube 
39.95 and equi t literature. Call or send us 
39.95 | your list. Toll free tel/fax: 1-888-715-8823. 
: Don Singerhouse/Singerhouse Sound, 
39.95 LLC, PO Box 321, New Richmond, WI 
54017. E-Mail: singtube @frontiernet.net 
39.95 pean BeBe toret unl. nematode str met tne il 
44.95 


WANTED: GENRAD 16334 inductance 
bridge, 1608A amplifier oscillator, 1265A 
39.95 power supply, and 1633-P1 range exten- 
39.95 _| 
39.95 _ 


Printer — | # of Refills Cost/Refill 
Mi “ed | Black | Color | Black | Color | 
HP 500 Series, 400, Officejet 300, 350, Fax PT 34. | a7 26s 
HP 600 Series, Officejet 500, 570, 600 14 | 4.71 3.21 

_HP 800 Series, IOOOC, 1150C, Copier 120, 210 10 | 6.67 4.00 | 
HP 720C, 722C, 890C, 1120C | 10 | 6.67 4.50 | 
Canon BJ-10, 200, 210, 240, 250 Apple SWriter 1200, 1500 20 | 2.15 2.00 | 
| Canon BJC-4000 Series, C2500, C3000,C€3500,C5000 | 60 60 0.50 0.67 

| ___ Apple StyleWriter 2400, 2500 

Canon BJC-600, 610,620 Apple SWriter Pro | 13 
Epson Stylus Color, Color Pro, Pro XL | 12 
Epson Stylus Color Il, Il | 15 
| Epson Stylus Color 500, 200 es | 20 17 
| Epson Stylus Color 400, 600, 800, 850, Photo | 17 
| Lexmark JP 1000, 1020, 1100, ExecJet Il, llc, Medley4C | 10 +17 
Lexmark JetPrinter 5700, 5000, 7000, 7200 _ 17 
Xerox Home Center 450C, XJ6C Inkjet 7 ts 


Kit Price | 
Black | Color | 
32.95 39.95 | 
32.95 44.95 
39.95 39.95 | 
39.95 44.95 | 
29.95 39.95 _ 
29.95 39.95 


1.50 3.07 | 
2.50 3.33 | 
2.00 2.66 
1.50 2.35 | 
1.50 2.65 | 
3.00 2.35 
4.00 2.35 
1.36 3.33 


29.95 
29.95 
29.95 
29.95 
29.95 
29.95 
39.95 

29.95 


sion. 610-932-4019. 


WANTED: 8749H microcontroller ICs. 
Must be reprogrammable. Also HP 
1630D operator manual, Tektronix T922 
service manual. 561-388-3991, fix 
circ @win.bright.net 


SAVE 30 - 50% on New Compatible Cartridges! 


BBS & ONLINE SERVICES 


BLACK 
CARTRIDGE 
$5.50 
$5.50 
$4.95 (9cc) 
$5.95 (15cc) 
$9.95 (3-pak) 
__ $12.00 
$14.00 
$14.00 
$14.00 


COLOR 
CARTRIDGE 
$12.95 
$12.95 
$4.95 @ (9cc) 
| $5.95 @ (12cc) 
| $14.95 (3-pak) | 
| $19.00 | 
$19.00 
$19.00 
$19.00 


Printer 


Canon BJC-4000 Series, C2500, C3000, C3500, C5000 
Apple StyleWriter 2400, 2500 
_Canon BJC-600, 610,620 Apple StyleWriter Pro 
_ Hi-Capacity Canon BJC-600, 610, 620 
Canon BJC-70, BJC-80 
Epson Stylus Color, Color Pro, Pro XL 
Epson Stylus Color Il, Ils a 
Epson StylusColor 500,200. 
Epson Stylus Color 400, 600, 800, 850,1520, Photo _ 


Quality Inks for: 


HP « Epson ¢ Lexmark 
Canon ¢ Apple « DEC 


Call or see us online! 
Monday - Friday 
7:30 - 4:30 PST 10:30 - 7:30 EST 


1-800-447-3469 


(602) 668-0959 


EDUCATION 


BUSINESS 
OPPORTUNITIES 


* BULK Inks, Refill Accessories 
* Glossy card stock & Coated Paper 
* School & Government PO’s W elcome 


* 2-3 Day Shipping 
Inkjet Zz) 


Southwest 


COUNTER-SURVEILLANCE=$250 HR! 
Electronic eavesdropping is unbelievably 
widespread! Are you sure you're safe? 
Learn how others (without prior experi- 
ence) earn $250 HR in the fascinating 
field of COUNTER-SURVEILLANCE! For 
FREE catalog call: 1-800-732-5000. 


COMPUTER TECHNICIANS needed for 
Year 2000 compatibility testing in your 
community. Excellent hourly rate. 
Software supplied. 319-338-7313, 
Teamwithus @ aol.com 


www.inkjetsw.com 
(602) 668-7334 Fax 
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REPAIRS — SERVICES 


ENGINEERING CONSULTING. Product 
development from conceptual to 
manufacturing stages. Digital, analog, 
and RF expertise: Microcontroller 
designs for HCO5xx, HC11xx, and PIC 
families. Software design for IBM PC. 
XILINX and Altera FPGA design. In- 
house schematic capture and PWB. 
Hicks Electronic Design, PO Box 7366, 
Loveland, CO 80537-0366. Toll Free 1- 
888-849-6792 E-Mail: steve@hickseng 
ineering.com website: www.hickseng 
ineering.com 


PINBALL MACHINES! Books, 
Magazines, Manuals, Diagrams, 
Supplies, Parts. $2 catalog, Marco 
Specialties, 5290-N Platt Springs Rd., 
Lexington, SC 29073-9252. 803-957- 
5500. FAX 803-957-6974. E-Mail: 
tilt@ix.netcom.com http://pinball 
machine.com 


(E)EPROM PROGRAMMING done 
quickly and economically. One day turn 
around typical. Simple copy $3 per 
device. Also prototyping, design, and 
consulting services available. Call or 
send SASE to: Luzer Electronics, 4023 
North Bayberry, Wichita, KS 67226. 
316-687-2127, FAX 316-687-3103. 


PICS, GALS READ if you've lost your 
masters. Programming service available. 
Call for info. Network Sales, 616-683- 
0500. 


PC BOARDS REPAIRED. Prices start at 
$5. Minimum 5 of one type. Network 
Sales, 616-683-0500. 


CABLE CONVERTER REPAIR: Quality 
repair service for all name brands. If 
you're tired of the runaround you're get- 
ting from the company you purchased it 
from, or they're out of business: Give us 
a call for fast and courteous service, 
Have model and problem ready. Sorry no 
box, chip, or IL repairs. Highview 
Engineering 815-245-3735 or E-Mail: 
HIGHENG1 @AOL.COM ask for George. 


WELD ALUMINUM WITH PROPANE! 
EZ, INEXPENSIVE, STRONG. 
DETAILS: WEEKS, 36 CAROLINA ST., 
TAYLORS, SC 29687. 1-800-547- 
WELD(9353) FAX 864-244-6349. 
http://www.dura-fix.com 


PRINTED CIRCUIT design by profes- 
sional with 30+ years; conventional, mul- 
tilayer, downhole, fine line. Prototype and 
production fabrication. Reverse engineer 
existing 2-layer board. 
www.circuit-applied-tech.com call toll 
free 877-236-3223. 


PCB SERVICES: Graphic design from 
schematic, thru hole and SMT. In-house 
prototype fabrication, assembly, turn key 
or kit. Small quantity specialist. In busi- 
ness 16 years. Midland Technologies, 
34374 E. Frontage Rd., Bozeman, MT 
59715. 1-800-726-8871. 


TELEPHONE LISTENING 
DEVICE WITH 
12 HR. RECORDER 


Ce 
3 Am 7) 


Record telephone conversations in your office or home. Starts automati- 
Cally when phone is answered, records both sides of phone conversa- 
tion. Recorder stops when phone is hung up. $99.95 + $7 shipping. For 
telehone listening device separately $19.95 + $2 ship. 


For comprehensive 50 page catalog of Micro Video, VHF transmit- 
ters, Surveillance, and Counter-surveillance and much more! Send $3.00 
Call 407-725-1000 


USI CORP 


P.O. Box N2052 Melbourne, FL 32902 
COD'S OK 


Write In 50 on Reader Service Card. 


PRINTED CIRCUIT BOARDS 
DELIVERY ON TIME WITH QUALITY 


+ SMOBC 
+ LPL mask SPECIAL 
Noll gl pag ; 
* Scoring and routing 


SKY ELECTRONICS, INC. 
10235 PACIFIC AVE., FRANKLIN PARK, IL 60131 


PHONE: (847) 671-0786 + FAX: (847) 671-0791 
MODEM: (847) 671-0770 + E-MAIL: SKY_EL@yahoo.com 
WEB: http://www.hotyellow98.com/thesky 


Write in 49 on Reader Service Card. 


oe 


FOR THE BEST 
PRICES ON PROFESSIONAL TOOLS, 
CALL ELECTRO-TOOL 


plat ~ Case — Deluxe Polypropylene. Chemical 
Resistant. Tools by CooperTools and others. 800T Case, 
complete with tools ... $419.95 

800T Case Only .. . $121.80 


— Case — Cordura Exterior. Two exterior pockets 
& one literature pocket. 660ZT Case, complete with 
tools . . . $223.00 
660ZT Case Only... $59.45 
Optional Sperry meter #DM6510 as shown . . . $65.00 


- aS 


i 
Weller WCC100- Electronically OvtiV ISOR a Superior 
controlled station, temperature magnification, Optical Glass 
adjustable from 350°F-850°F, Prismatic lenses (not plastic). 


Zero voltage circuit-safe for Select any one of (6) magnifica- 
sensitive components, 40 Watt tions . . . $24.00 iS 


pencil. . . $97.90 


GoldStar - 20 MHz Dual Trace Oscilloscope OS- 
9020A-Large 6" rectangular, high sensitivity: 1mV/div,.high 
accuracy: +3%, stable, low-drift design, 8 divisions of dis- 
played dynamic range and accurate, distortion-free wave- 
form measurements . . . $372.00 


Electro Tool, Inc. 


9103 Gillman, Livonia, Mil 48150 

Customer Service: (734) 422-1221 

ORDERS ONLY: 1 (800) 772-3455 

FAX: (734) 422-3432 
“Tools American Made.” 


You're just a chick away!! 


We now have hot links to all our dis lay 


advertiser's websites so you can find the 
products you need fast. 
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gram modules" (or something simi 
lar). 

if Explorer does not give a BSOD, 
restore your StartUp programs back 
to the "StartUp" folder one at a time, 
rebooting after each program is 
"restored," until Explorer gives the 
BSOD. Note: The last program you 
restored in the "StartUp" folder — 
that's the one causing the problem. It 
might be corrupted (reinstall it) or it 
needs an update (go to the web site 


TrTEeCcH FoR wUr 


of the program author/ distributor). 
If, after these tests, you still get a 
BSOD with Explorer, you will have to 
re-install "the whole smack" of 
Windows software. If that doesn't 
solve the problem, your motherboard 
or expansion card{s) may be at fault. 
Either a loose IC or a "thermal" prob- 
lem {i.e., dust accumulation, bad 
power supply fan) may be at fault. 
NOTE: THE FOLLOWING OPERA- 
TIONS REQUIRE YOU TO OPEN UP 


THE COMPUTER! TAKE APPROPRI- 
ATE PRECAUTIONS AGAINST ELEC- 
TRICAL SHOCK [turn power off!) AND 
ELECTROSTATIC DISCHARGE DAM- 
AGE (ESD) TO THE COMPUTER ELEC- 
TRONICS. . HOLDING THE BARE 
CHASSIS WITH ONE HAND WILL 
PROTECT THE ELECTRONIC COMPO- 
NENTS FROM ESD! 

. With the computer open and 
plugged-in but turned-off, carefully 
press down on each and every sock- 


SHIPPING 


Outside th : 
eu. S. A. 
SEnd $3.00 Postage. 


DISCOUNT 
PRICING 


O N 


Timer circuit board will Pia Optrex # DMC 20434-CEM 


operate 120 or 240 Vac (PWB 20434-CEM) 

devices. Originally 5 x 8 dot format. 

designed to run a 3" x 1" viewing area. 

vibrating motorina ~ 3.88" x 2.38" module, 

massage chair, the circuit é Removed from new 

automatically shuts-off a “aa equipment. May have felt-:padding on metal 


motor, lamp or other device after approximately 
30 minutes. Shut-off time can be varied by 
replacing one of the resistors on the board 


bezel. 14 pin single row header is pre-attached. 
Spec/hook-up sheet included. 


headsets sound ; with a pot or resistor of different value. Hook-up CAT# LCD-46 
ochre pes a 7s instructions included with the board expiain “40 for $60.00 eon 


how to make this modification. 1.9" x 2.5”. 


‘Si each 


Aural foam ear cushions for hear-through 
sound and comfort. The 8’ rubberized cords 
are terminated. Frequency response: 20- 


CAT# TMR-5 2 
Windows compatible 


20,000 HZ. 1/4” stereo phone plug. three button serial mouse. 
‘1 Qe CAT # HP-7 Includes 3.5" floppy 


disk with drivers. 


ox ok 
Red, ‘Uite-bright” T 1 344 LEDs CAT #MSE-3 
Ove Son pate velcro tenn keeps binder closed in ) 
— ev Dhegs oe <n _ = transit. ideal for car or home. 6.5" x 5.8" x 1.2”. 100 Meg IDE Hard Drive 
chased on the reel. These CAT# CDB-1425 $425 100 to 120 MB IDE 
are 5 mm diameter water-clear LEDs that each hard drive. 


sh 20 nero 
Gare LeD-30 | 705 ir = 00 10 for $37.50 _100 for $300.00 | | Removed 
$250. 7 ; equipment. 
2 for $1 00 (25¢ each) 577 x 
= : 4.02” x 1” 
S-VHS Tape (Used) __ CAT #HD-100U 


Voltek Corp # SPEC7188B 


am Super VHS tape users! | input: 100 - 240 Vac | 10 for $80.00 | 70 for $80.00] $Q22,, 
; rete seine Oe Outputs: + 5 Vde @ 3.70 A, 
700 tap Sapo (“HIr-8" Video Cassette 
i} 1-120 tapes. These -5 Vdc @ 0.05 A, “HI-B 
snes were _— ti +5 Vde Trickle es SONY Hi-8 Top quality, 
period, then @O01A metal particle 120 minute =——s 
erased. The record- Metal encased 


protect tabs have been broken! switching sup- | Dr ten alin iaraptien: 


out, so you will have to cover the ply. Standard 
notch with @ piece of tape, but they work! three-prong IEC socket power input. 7 conduc- et 
Grest and cost 4 fraction tor, Molex-type connector output. 9” x 2.1” x plastic storage box. 
of the "new" price. re 1.36". UL recognized. Removed from new a 
CAT #S-VHS each CAT # VCU-8 each 


equipment. 50 
10 for $28.00 « 100 for $250.00] CAT #PS-27 $3 each 10 for $28.00 * 100 for $250.00 


orpvertourreE | -800-826-5432 


aL Eee aes CORE: | FAX (818) 781-2653 + INFO (818) 904-0524 
* ne bectbe << gl | INTERNET http://www.alicorp.com/ 


VAN NUYS, CA 91408-0567 E-MAIL alicorp @alicorp.com 


NO MINIMUM ORDER ¢ All Orders Can Be Charged to Visa, Mastercard, American Express or Discover * Checks and Money Orders Accepted by Mail « 
Orders Delivered in the State of Califomia must include Califomia State Sales Tax * NO C.0.D « Shipping and Handling $5.00 for the 48 Continentai United 


States - ALL OTHERS including Alaska, Hawaii, P.R. and Canada Must Pay Full Shipping * Quantities Limited * Prices Subject to change without notice. J 
7 CACTIIRI - 7 - 
| MANUFACTURERS - We Purc: 
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eted IC on the motherboard and all 
installed cards, listening for a 
"crunch" and feeling for chip re-seat- 
ing in the sockets. 

Also examine the CPU to ensure 
is securely installed in its socket. 
Blow out any accumulated DUST 
that's in the case, on the CPU 
fan/heatsink, and "clogging" the 
power supply vent slots. Re-assemble 
the system and turn it back on. Note 
whether the power supply fan is oper- 
ating at this time. If it isn't, replace 
the supply as soon as possible (or, if 
you're electronically handy, replace 
the supply's fan, they're 12VDC, 
brushless types). 

Let the system reboot and play 
with it awhile. If you're fortunate, your 
Explorer BSOD problem may be 
gone. If it's still there, then | can't 
think of anything else to try short of 
replacing the motherboard. 

Ken Simmons 
Auburn, WA 


ANSWER TO #29911 - FEB. 1999 

Amperite Co., inc., 600 Palisade 
Ave., Union City, NJ 07087, tele- 
phone 1-800-752-2329, makes the 
relay you are seeking. It is their VPR 
series voltage protection relay. 

For the specified voltage window, 
their part number is 120A100- 
130VPR. 

This is a double pole double 
throw relay that plugs into a stan- 
dard octal socket and it will close only 
when the input voltage is between 
100 and 130 volts. If the voltage falls 
out of that window, the relay opens. 
The relay can also be special ordered 
with the required 100-second delay. 

Alternatively, a standard DPDT 
time delay relay, also supplied by 
Amperite, can be connected to the 
VPR relay to provide the 100-second - 
delay. 

The voltage protection relay is _ 
available with any desired custom 
voltage window. Amperite parts can 
be ordered from such suppliers as 
Newark Electronics and Allied 
Electronics. 

A. Caristi 
Waldwick, NJ 


ANSWER TO #29912 - FEB. 19989 

A simple IR repeater circuit can 
be built with an inexpensive IR receiv- 
er module such as RadioShack part 
#276-0137, a 555 timer, an IR LED 
attached to a short two-wire cable, 
and several "glue" components. 

The basic idea behind such a 
repeater circuit, is that the IR module 
receives the IR signal from the 
remote, which is riding on a 40KHz 
carrier. The IR module removes the 
carrier and sends the signal to the 
555, which is set up as a 40KHz 
oscillator. The output from the 555 is 
then fed to the base of a transistor 
which is used to drive the IR LED 
attached to the end of the cable. 

Assuming you have access to 
the Internet, a repeater circuit which 


a =. 


.akes use of these parts is shown at 
http;//www.nysaes.cornell.edu/cc/ 
staff/ pool/ electronics /irrepeat.htm 
|. (Just scroll down about half-way on 
the page to see the diagram.) 

If you need more. distance, you 
might want to look into the IR 
repeater sold by RadioShack, catalog 
#15-1959. This device uses RF 
rather than a cable to send the signal 
to the remote IR emitter. At around 
$50.00, it's much more expensive 
than the do-it-yourself approach, but 
it might be worth it if the extended 
range (up to 100’) is an issue. 

Mark Winters 
Orem, UT 


ANSWERS TO #3993 - MAR. 1999 
The website you're looking for is 
http:/ / www.dzn.com/w5es/ elec 
tro.htm 
The “ElectraSlide Antenna" is 
based on an original design by Don 
Johnson W6AAQ, called the DKS. 
Some additional contact information: 
Clay Emert KSTRW 
cemert@dzn.com 
2100 San Diego Ave. 
El Paso, TX 79930 
915-859-5502 
Mike Nalbone 
Trenton, NJ 


ANSWERS TO #3993 - MAR. 1999 

| have used a screwdriver anten- 
na for about two years now. You can 
contact the manufacturer at T.J. 
Antenna Co,/Nott Ltd., 3801-4001 
La Plata Hwy., Farmington, NM 
87401; 1-800-443-0966, E-Mail: 
judy@tjantenna.com. They call it the 
“Broadbander BB3." 

As for the operation, | would be 
happy to answer any questions about 
its operation via E-Mail. 

Charlie E. Zalenski 
via Internet 


ANSWER TO #3996 - MAR. 1999 

A "Non-Polarized Electrolytic" 
capacitor is just what it says: an elec- 
trolytic capacitor WITH NO POLARI- 
TY! Their "plates" are made in the 
same way as "regular" electrolytics 
except when they're put together, 
they are usually constructed with 
two "positive" plates. 

Their use is typically in AC 
motors as "starting" capacitors, and 
other high-voltage "AC-intensive" 
applications. 

If you cannot find an "exact" 
replacement NPO, or can find one 
with the right capacitance but not 
rated high enough [i.e., 200V instead 
of 3Q0V}, you can make your own 
NPOs using two regular high-voltage 
electrolytics wired IN SERIES, joining 
both NEGATIVE [-] leads together. 

In other words, to create a SuF, 
300V [or higher voltage: you can 
always use a larger voltage cap as a 
substitute!) NPO, simply join a pair of 
10uF 150V for higher voltage) in 
series. (Remember: capacitance dec- 
creases in series circuits and work- 


TEecri FORUN 


or MCM Since? www.memele 
ctronics.com Even if you can't find the 
NPOs, these firms do carry high-volt- 
age electrolytics that you can make 
into "NPOs." 


ing voltage increases — just add-up 
the individual cap voltages) like this: 


10 10 
——}— 
+- -+ Ken Simmons 
Auburn, WA 
Carefully insulate the joined 
leads and you have an “instant” non- 
polarized electrolytic. The TCM3105 Bell 202 modem 
For a source of NPOs, | would try IC is’ available from JDR 
Digi-Key Electronics www.digikey.com | Microdevices, 1850 S. 10th St., San 


ANSWER TO #12985 - DEC. 1998 


LEVITRON 
‘The Amazing Anti-Gravity Top" 
This spinning top floats in mid air, 
supported by opposing magnetic 
forces. Includes floating top, levitron 


r 
| 

| 

| 

| 

| 

: magnetic base, assortment of adjust- ss Srrsttarhlet eke 
| 

| 

| 

L 


= x sap ek el 
ment weights, lifter plate, levelling shims, 


and instructions. It takes some practice 
and a lot of patience to keep the top 
afloat, but the results are truly amazing! 
Levitron Floating Top $39.95 


A very small computer keyboard (mea- 
sures less than 5-3/4” x 9-3/4") that 
takes up minimal desk space. Uses a 
PS2 connector, and keyboard enclosure 
is black. Great for applications requiring 
a complete keyboard in a limited space, 
and an ideal solution for those wanting 
something lightweight and compact for 
transporting. 


Solar Panel 
12v 100mA 
$19.95 
Perfect for charging batter- 


ies, powering projects, light- 
duty emergency back-up, 
and other solar fun applica- 
tions. These panels are 
framed and feature red and 
black alligator clip leads for 
easy attachment of most 
applications. 
approximate dimensions: 
5.5" x 12.25" x 0.75" 


PHOTON II MICROLIGHT 
The popular photon microlight has been improved. These super-bright (better than 
8 candellas!) LED lights are visible over a mile away. The LED is secured in a 
tough ABS case and offers a squeeze button for quick use, and a constant on 
slide switch for prolonged lighting needs. The lithium batteries last a very 
long time (10 year shelf life!) and are included. The light won't burn out 
because it is an LED! Specify your choice of five incredible bright colors. 
Great for home or office use, with fire and rescue professionals, 
pyrotechnicians, stage performers, and dimly lit restaurant patrons. PHO- 
FON If microlights include a keyring and come in ruby red ($13. 50), amber 
yellow Le 50), orange Gi. 50 sapphire blue ($17.50), turquoise ($17.50), diamond white 
17.5 Id g $17.50). Includes two replaceable 2016 lithium batteries. 


127 THERMOCOUPLES 
PELTIER JUNCTIONS 
The peitier junction is a solid-state thermovoltaic device. Current 
applied to the device will produce heat on one side of the device and a 
cold surface on the other side. 
Water placed on the surface will freeze or boil 


depending cation y of mpeees wee voltage. 


optional eg ada 
2 DIN $305 


\deal for applications from 
grab a payee and let your ima Stent run wildl 
DOCUMENTATION INCLUDEDI!! 
Small Peltier Junction $20.00 (approximately 1.17"x1.17"«. — 
Large Peltier Junction $29.50 (approximately 1,56"x1.56"x.15") 


8123 PAGE BLVD * ST. LOUIS, MO 63130 * (314 fot 
9222 CHESAPEAKE DR. * SAN DIEGO, CA 921 
2525 FEDERAL BLVD. * DENVER, CO 80211 * (303 
MAIL ORDERS CALL TOLL-FREE 1-800-669-5810 
FAX ORDERS (314)427-3147 


Fale 


ELECTRONICS, | 


Write in 118 on Reader Service Card. 


can set It to pb ea 


Jose, CA 95112-4018. They can be 
reached at 1-800-538-5000 
(orders) or at www.jdr.com 

In catalog #67C, it was priced at 
$14.99 each in quantities of under 
25 pieces. 

It was aiso listed in a recent flyer 
from Debco Electronics, Inc., 4025 
Edwards Rd., Cincinnati, OH 45209 
for $11.99 each. They can be 
reached at 1-800-423-4499 


Continued on page 71 


made by 
Geosource® were used in oll sso gle tote 
to determine geological statistics. They ar 
made with a bration, Gomas 
sensitive to vibr 


et ronwolence! ie ay Co and are very 


parts to build a basic detector that will light an In 


show you how 


jude a 
The sensitivity is adjustable, so you 
elephants and other small creatures. 


with many uses. 
0 9.95 


GEOSENSOR UNIT mea 


unit won't ea 


iene ate 
enced in of fice buildin Cars, poring 
structures, ond weak slectiy ‘fields. 


man sound like a woman, make a woman sound 
like a man, create scary monster sounds (just in 
time for halloween!), and have lots of fun. Use 
the special echo and vibrato modes for additional 
special effects. Kit features clip-on electret mic, 
removable speaker with metal case, sound 
effects selector switch, adjustable volume 
control, up/down pitch shifts, and step-by-step 
instructions. 3.5mm jacks for the microphone 
Ee ee 
audio equipment. 
Requires 4AAbatieries| (rot included.) $49.50 


ve IV TRANSMITTER KIT $27.95 © 


Tired of lugging the VER to 
another room to see 2 movie while 


" Aunt Merths wetches rearans of the Jolie Child I 
i spacial on PBS? Sick of stringing wires through if 


the house so Junior can watch the latest Power 
Ranger movie in the comfort of his room? Never 
feer, we've got the solution! This kit allows you 


I te send any sudio and video source, like VOR o¢ i] 
1 TY camera, te any TY sat for up te 300 feat. i 


With this little kit, you're the producer and the 
programming director of your own TV station. I 
Tunable to any TY catnnel 2-6, rons on 12 VDC, 
and accepts standard audio and video signals. 
ofrtionst :wetoning on cane aot, Alas sas: 


mre Fl FINE (EPRIMT prices 108 TuBecT To td CHANGE: wits 


SOME ITEMS 15 LIMITED * Bi DO HOT INCLUDE 
SHIPPING * UPS GROUND SHIPPING/HANDLING WITHIN 
THE CONTINENTAL U.S. (ITEMS REQUIRING ADDITIONAL 


619)279-G802 Amounts are NOTED) 5.00 woe THE FIRST ITEM, ee ” 
$444 FoR EACH lOCKING CHARGE 


ADDITIONAL ITEM, RE 
ASSESSED ON RETURNED Tl ress. iF aces Went 


: woute cuales 1008 
om eet 
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OK - MOORELAND - Hamfest. Tri-State AR 
Group, Duane Henderson KC5NID, 580-994-2223. 
E-Mail: kc5nid@plidi.net 


GA - AGGUSTA - Hamfest. Radisson Hotel & 
Conference Center, 2 10th St. Garden City 
Channel Masters CB Club, Inc., Moses 706-793- 


CA - SANTEE - ARC of E] Cajon Ham, Computer 
& Electronic Swapmeet. Santee Drive-in. 
619-561-0052 

CO - LONGMONT - Hamfest. Longmont ARC, 
Fred Pilz KBOUUD, 303-817-5526. Web: 


Southeastern VHF Society, Dick Hanson KS5AND, 


CA - FONTANA - inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-822-4138 eves 

MN - ROCHESTER - Hamfest. Rochester ARC, 
John Scott NOHZN, 507-285-6522. 


Burke County Fairgrounds, Hwy. 181N (Exit 100 
Eastbound, Exit 105 Westbound |-40). 8am-5pm, 
Talk-in: 147.15 (KAVLY repeater). Catawba Valley, 
Tom Tayler, 704-433-6205. 

E-Mail: kc4qpr@vistatech.net 

NH - TWIN MOUNTAIN - Hamfest. Town Hall. 
8am-2pm. VE Exams. Talk-in: 147.345. North 
Country ARC and LARK, Richard Force WB1ASL, 


College, 1810 N. Greene St. Sam-Spm. VE 
Exams. Talk-in: 146.52 simplex, 147.32 repeater. 
Lilac City ARC, Warren Kelsey KJ7BB, 509-534- 
8443 


CT - BRISTOL - Hamfest. Insurance City 
Repeater Club, Jack McLaughlin WK1S, 860-62 1- 
6623. E-Mail; wk 1s@aolcom Web: 
http://www.connix.com/~peb/icre-fle.htm 

1A - DELOIT - Hamfest. Denison Repeater 
Association, John Amdor Ill KD6MXL, 712-388- 
8042. E-Mail: johnmxi@radiks.net Web: 
http://www.radiks.net/~johnmx!/deloit.htm! 

MA - FRAMINGHAM - Hamfest. Framingham 
ARA, Beverly Lees NILOO, 508-626-2012 

NC - RALEIGH - RARSFest. State Fairgrounds, 
Jim Graham Bidg. 8am-4pm, Raleigh ARS, Wilbur 
Goss WD4RDT, 919-266-9883. E-Mail: 
k4hf@juno.com 

NY - MONTGOMERY - Hamfest. Valley Central 
High School, 1175 St. Rt. 17K. 8am-2pm. VE 
Exams. Talk-in: 146.160 in, 147.760 out 100 Hz 
PL tone. Orange County ARC, Edward J. 
Moskowitz N2XJ1, 914-534-3492 eves. E-Mail: 
n2xji@banet.net 

WI - MADISON - Hamfest. Madison Area 
Repeater Assn., Paul Toussaint N9VWH, 608-245- 
8890. E-Mail: n9vwh@hotmail.com 


AL - ALBERTVILLE - Hamfest. Marshall County 
ARC, Buddy Smith KC4URL, 256-593-2516. 
E-Mail: kc4url@airnet.net 

AZ - PHOENIX - Hamfest. Arizona ARC, George 
Cooney KQ7C, 602-274-6212. E-Mail: 


619-561-0052 

Web: http://www.srv.net/-wa4vrv/hamfest.htm 
CANADA - TORONTO - Durham Region 
Hamfest, lan smith VE3ITG, 905-427-4873. 


146.865 (-). Walt WADWN, 305-895-0398 
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ID - IDAHO FALLS - Hamfest. Elks Lodge, 640 
E. Elva St. VE Exams. Talk-in: 443.00 MHz + GHF, 
147.15 MHz + VHF. Eastern idaho UHF Society, 
Jay Greenburg WA4VRV, 208-524-1388. 

E-Mail: wa4vrv@srv.net 

KY - MORRAY - Hamfest. Murray State University 
ARC, Pat Compton KF4FMZ, 502-762-6433. 
E-Mail: patrick.compton@murraystate.edu Web: 
http://mursuky.edu/clubs/msuarc/hamfest.htm 
MN - BLAINE - Hamfest. National Sports Center, 
35W, Exit #32. 7:30am-3pm. Jerry Dorf NOFWG, 
or Harriet Johanson 612-537-1722. 

E-Mail: jerryd@skypoint.com 

MO - JOPLIN - Hamfest. Joplin ARC, Ray Brown 
KBOSTN, 417-781-4967. E-Mail: raybrown@ipa.net 
Web: http://www.joplin-arc.org 

OK - LAWTON - Hamfest. Lawton Ft. Sill ARC, 
Bob Morford KA5YED, 580-355-6120 or 580-353- 
8074 

TN - DAYTON - Hamfest. Rhea County ARS, Bob 
Jordan KN4VY, 423-775-3225, 

E-Mail: kn4vy@volstate.net 

Web: http://webcube.volstate.net/~ko4sy/ 

TX - BELTON - Hamfest. Bell County Expo 
Center. Talkin: 146.820-, PL 123.0. Temple ARC, 
Mike LeFan WA5EQQ, 254-773-3590. E-Mail: 
hamexpo@tarc.org Web: http://www.tarc.org 


CT - HARTFORD - 1999 Trinity College Fire- 
Fighting Home Robot Contest. Trinity College 
campus. Jake Mendelssohn, 190 Mohegan Dr., 
West Hartford, CT 06117. 

E-Mail: JMENDEL141@AOL.COM 

Web: http://www.trincoll.edu/~robot 

MA - CAMBRIDGE - Flea Market. Kendall Square 
area. MIT. Nick Alternbernd KAIMQX, 617-253- 
3776. Web: http://web.mit.edu/w lmx/www/ 
swapfest.htmi 

MN - SHAKOPEE - Hamfest. Canterbury Park. 
12pm-5pm. VE Exams. Talk-in: 147.165+. 
SMARTS, Helen Haynes WBOHOX, 612-556-0077. 
E-Mail: smarts@maven.mn.org Web: 
http://www.wavefront.com/~tim fogarty / 

PA - MONROEVILLE - Hamfest. Two Rivers ARC, 
Michael Kowalcheck, Jr. KV3L, 412-751-9657. 
E-Mail: w30c@nb.net 


AR - LITTLE ROCK - Hamfest. Expo Center, Exit 
126, 1-30 SW. Fri: 4pm-9pm, Sat: 8am-4pm. Jim 
Blackmon K5VZ, 870-246-7833 H, 870-246-6734 
W. E-Mail: Irhamfest@usa.net 

Web: http://www.aristotle.net/~ares/hamfest/ 

FL - GAINESVILLE - Hamfest. Alachua County 
Fairgrounds, SR 222. VE Exams. Talk-in: 146.620. 
Steve King KC6WCH, 352-375-8023 eves. only. 
E-Mail: gars@afn.org 


AR - BENTONVILLE - Hamfest. Benton County 
Radio Operators, Betty Weiberg NOXWQ, 417-435- 
2332 

CA - ARMONA - Hamfest. Hanford Fraternal Hall, 
10th Ave. @ Florinda. Talk-in: 145,11, 147.33, 
224.44 or 441.900. The Kings ARC, Rick 
WB6VFZ, 209-945-2266. Doug KC6BGQ, 209- 
582-0949 or 209-584-5414 

CA - SONOMA - Hamfest. Sonoma Valley 
Veteran's Memorial Bidg., 126 Ist St. W. 8am- 
12pm. VE Exams. Talk-in: 145,35, -600 PL 88.5. 
VOMARC, Darrell Jones WD6BOR, 707-996-4494 
IA - DES MOINES - Hamfest. Des Moines RAA, 
Duane Bower WBOUCY, 515-287-6542 

FL - LANTANA - Flea Market. Next to Pizza Hut, 
6170 S. Congress Ave. 7am-12pm. Talk-in: 
146.67. The Major Armstrong FM Assn., Jeff 
Beals WA4AW, 561-586-5120. Al West W4SDC, 


he Events Calendar is a free service for publicizing electronic events such as 
amateur radio hamfests, flea markets, etc. {f your organization is sponsor 

ing an event and would like a free listing, contact us at least 60 days in advance. 
Include your flyer, estimated attendance, name of the person to contact, and 


Complimentary issues are available upon request for distribution to your 
attendees. A street address for UPS is required. 

While we strive for accuracy’in our calendar, we can not be responsible for 
errors or cancellations. The information contained in this column is for the use of 
the readers of Nuts & Volts and may not be republished in any form without the 
written permission of T & L Publications, Inc. 


COMPUTER SHOWS 
AGI: 

317- pi Spa 
Siveue ata 


Blue Star 
612-788-1901 
http://www.supercomputersale.com 


Computers And You, 734-283-1754. 
www.a l-supercomputersales.com 
Com Central Shows 
847-412-1900 & 1-888-296-6066. 
E-Mail: compcent@megsinetnet ~ 


www.compu .com 
§10.800,0980 E-Mail: jeff@fivestar 
www.fivestarshows.com 
Mountain Productions 
Soon AeoT 
E-Mail: gamtnpro@birg.tds.net 
georgiamountain.com 
Gibraltar Trade Center, Inc. 
734-287-2000. Taylor, Mi. 


MarketPro, Inc., 301-984-0880. - 
rt Aeaearrsbetcce 


E-Mail: narisaam@aol.com_ 
Web: http://www.shownsale.com 


978-744-8440 
E-Mail: inquiries@ncshows.com 
Web: ncshows.com 


Peter Trapp Computer Shows, 603- 
272-5008. Web: www.petertrapp.com 


561-641-8244 

NJ - HARMONY - Hamfest. Warren County 
Farmers Fairgrounds, Rt. 519 N. 8am-2pm. VE 
Exams. Talk-in: 147.375+ 146.730-. Cherryville 
RA Il, Inc., Randy Vance N2MQZ, 908-788-4080 or 
908-454-4370. E-Mail: n2mqz@aol.com 

Web: mailto://w2cra@qsi.net 

NM - ALBUQUERQUE - Hamfest. Albuquerque 
ARC & AR Caravan Club, Chuck Opdyke KC5GA, 
505-858-0306. E-Mail: n5oqj@worldnet.att.net 

VA - CHESAPEAKE - Hamfest. Chesapeake AR 
Service, Jim Cannon KF4RQQ, 757-382-0193. 
Web: http://www.qsl.net/cars 

WA - VANCOGVER - Harnfest. Salmon Creek 
American Legion Post 176. 8am-2pm. VE Exams. 
Clark County ARC, Luther Brisky KC7KVL, 360- 
896-8909 or 360-254-5082. E-Mail: lwayne@ez.net 
Web: http://www.w7aia.org 


DE - NEW CASTLE - State Convention. Nur 
Temple, Rt. 13 N. 9am-2pm. VE Exams. Talk-in: 
147.225+ or 224.220/R. Penn-Del ARC, Hal Frantz 
KA3TWG, 302-793-1080. E-Mail: hfrantz@snip.net 
Web: http://www.magpage.com/penndel 

FL - GAINESVILLE - Hamfest. Gainesville ARS, 
H. Walter Johnston W4TKE. E-Mail: w4tke@juno. 
com E-Mail: w4tke@gator,net 

IL - ARTHGR - Hamfest. Moultrie/Douglas 
County Fairgrounds. 8am-Ipm. Talk-in: 
146.055/146.655 & 449.275/444.275. Moultrie 
ARK, Ralph Zancha WC9V, 217-873-5287 or 217- 
543-2178. E-Mail: rzancha@one-eleven.net Web: 
http://home.stinet.com/~jhudson!/hamfest._ html 
IL - GALVA - Hamfest. National Guard Armory. 
8am-2pm. VE Exams. Talk-in: 145.4900 88,5 PL, 
146.460 simplex. AARO, Bill Anderson WB9TEW, 
309-932-3023. E-Mail: bill@inw.net 

NY - POUGHKEEPSIE - Convention. Mt. Beacon 
ARC, Ken Akasofu KL7JCQ, 914-485-9617. 
E-Mail: kI7jcq@iname.com 

Web: http://www.mbhv.net/~fritzing 

OH - ATHENS - Hamfest. City Recreation Center. 
8am-3pm. Talk-in: 145.15 MHz (-600 offset). 
Athens County ARA, Drew McDaniel W&MHV, 
740-592-2106, E-Mail: dmedaniell@ohiou.edu 


Web; http://www.seorf.ohiou.edu/~xx017/ha 
mfest.html 

OH - CANFIELD - Hamfest. Twenty Over Nine 
RC, Don Stoddard N8LNE, 330-793-7072 


LA - BATON ROUGE - LA Section Convention. 
Baton Rouge ARC, Herb Ramey WSLSU, 504-654- 
6087. E-Mail: daveramey@worldnet.att.net Web: 
http://www.brarc,org 
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AL - MOULTON - Hamfest. Bankhead ARC, Rex 
Free KN4CI, 256-905-0822. Ed Weatherford 
K4EKW, 256-974-0436. 

Web: hitp://www.symetric-inc.com/N4IDX 

CA - SANTEE - ARC of El Cajon Ham, Computer 
& Electronic Swapmeet. Santee Drive-in. 
619-561-0052 

CANADA - ONTARIO - OTTAWA - Hamfest. 
John Barmhardt VE3ZOV, 613-521-8910 

CO - MONUMENT - Hamfest. Pikes Peak RAA, 
Robert Ryals KIOGF, 719-265-9950, E-Mail: 
rryals@pcisys.net Web: 
http://www.qsl.net/ppraa/swapfest.html 

KY - F. - Hamfest. Big Sandy ARC, 
Fred Jones WAASWF, 606-638-9049 

MD - GRAYSONVILLE - Hamfest. Kent island & 
Anne Arundel ARCs, Tony Young WA3YLO, 301- 
262-1917, E-Mail: tonyy@juno.com Web: 
http://home.att.net/~n3szw/aarc.html 

MI - CADILLAC - Swapmeet. Cadillac Middle 
School. 8am-lpm. VE Exams. Talk-in: 146.98, 
Wexaukee ARC, Dan KESKU, 616-775-0998. 
E-Mail: ke8kudan@juno.com 

SC - WINDSOR - Hamfest. Salkehatchie ARS, Bill 
Chapman N3WCM, 803-641-0666 

TN - NASHVILLE - Hamfest. Vaughn Bldg., TN 
State Fairgrounds. Nashville ARC, Bob Malone 
WB5ZDS, 615-865-6225. E-Mail: 
WB5ZDS@juno.com 

WI - CEDARBGRG - Hamfest. Ozaukee RC, Joe 
Holly AAQHR, 414-377-2137. E-Mail: 


LASERS & ACCESSORIES 


HELIUM NEON LASERS 


DIODE LASERS 


(¥ Visible / IR 

(4 Complete Modules 
[¥ Collimating Optics 
(Y Drive Circults 


FREE CATALOG 
WEB SITE: 


ilencoicH—e “WWW. 


INSTRUMENTS 


Phone: 602-934-9387 


mi-lasers.com 
° Fax: 602-934-9482 


Write in 111 on Reader Service Card. 


aa9hr@execpc.com 
WI - SUPERIOR - Hamfest. Arrowhead RAC, Jeff 
Daniels fants 218-485-8131 


Pala maya: 

AL - BIRMINGHAM - Convention. Zamora 
Temple, off 1459 E. Birmingham ARC, Glenn 
Glass, 205-681-5019. Dan Morgan KB4MDI, 205- 
822-5242, E-Mail: kb4mdi@scott.net Web: 
http://bro.net/barc /fest.htmi 

IL - ELGIN - CoCofest. Elgin Plaza Hotel, 345 W. 
River Rd. The Glenside Color Computer Club, 
Tony Podraza, 847-428-3576. 

E-Mail: tonypodraza@juno.com 

Web: http://members.sol.com/clubbbs/glenside 
NJ - EDISON - Trenton Computer Festival. NJ 
Convention Center, Raritan Center. Sat: 9am-5pm, 
Sun: 9am-4pm. KGP Productions, Inc., Marin 
Light, 1-800-631-0062. E-Mail: kgp@mail.com 
Web: www.tcf-nj.org 

TX - ABILENE - West Texas Section Convention. 
Key City ARC, Peggy Richard KA4UPA, 915-672- 
8889. E-Mail: jimr@swconnect.net Web: 

http; / fwrwew. westex. woo hanes names htm! 


iL. DECATUR - Hamfest. Cenois ARC, Tracy 
Ruble N9VIM, 217-423-0314. E-Mail: 
n9vim@springnet1.com 

IL - SANDWICH - Hamfest. Kishwaukee ARC, 
Bob Yurs W9ICU, 815-895-3219. E-Mail: 
w9icu@tbenet.com Web: 
hitp://tbcnet.com/~jleonard/hamfest.htm 
HAGERSTOWN - Hamfest. Community College, 
Athletic and Recreation Bidg. 8am-3pm. Talk-in: 
147.090+. The Antietam Radio Assn., Tina Jones 
KB&ZOM, 304-728-7769. 

E-Mail: kb8zqm@intrepid.net 

Web: http://www.erols.com/rjlong6 1/ara 

NY - YONKERS - Flea Market. Lincoln High 
School, Kneeland Ave. 9am-3pm, VE Exams. 
Talk-in; 440.425 PL 156.7, 223.760 PL 67.0, 
146.910, 443.350 PL 156.7. Metro 70cm Network, 
Otto Supliski WB2SLQ, 914-969-1053 

PA - WRIGHTSTOWN - Hamfest. Warminster 
ARC, Tony Simek N3YNH, 215-674-5218 

E-Mail: tsimek@aol.com 

WY - RIPLEY - Hamfest. Jackson County ARC, 
Gary Casto AGBRY. 304-372-2849 


eres Z MAY 78 ¢ 
NH - ROCHESTER - Hamfest. Hosstraders, Joe 
Demaso K1RQG, 207-469-3492 


nee MAYS- 

CA- FONTANA - Inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-822-4138 eves 

KY - DAWSON SPRINGS - Hamfest. Curt 
Beshear KEAUZE, 502-797-9117. E-Mail: 
ke4uze@juno.com 

OK - MCALESTER - Lake Eufaula Hamfest. John 
Petersen KM5ES, 918-452-2279. E-Mail: 
km5es@cwis.net 

SC - ANDERSON - Hamfest. Anderson County 
Fairgrounds, Hwy, 29 Business. Talk-in: 146.610. 
Blue Ridge ARS, Robert G. Watson W4RGW, 
E-Mail: w4rgw@backroads.net 

Web: http://www.brars.org 

TX - CHICOTA - Hamfest. Red River Valley ARC 
& ARES of Lamar County, Kevin “Mort” Winslow 
N3YNL, 214-894-3088. 

E-Mail: 4n3yni@unicomp.net 

WI - MANITOWOC - Hamfest. County Expo 
Center, County Hwy. R. 8am-12pm. VE Exams. 
Talk-in: 146,01/61. Mancorad RC, Red 920-684 
3733, Fred 920-682-9312 


MAY 10° 
MA - GREENFIELD - Hamfest. Franklin County 
ARC, Richard Strycharz KD1XP, 413-665-2211. 
E-Mail: kdixp@arn. net 


MAY 1415-16 c 
OH - DAYTON - Hamfest. Dayton ARA, Dick 
Miller N8CBU, 937-427-3109, 
E-Mail: chair@hamvention.org 
Web: http: //www. hamvention. .org 


MAY 15° 
CA - SANTEE - ARC of E} Cajon Ham, Corhiotitet 
& Electronic Swapmeet. Santee Drive-in. 
619-561-0052 
CANADA - ONTARIO - ETOBICOKE - Harfest. 
Skywide ARC, Murray Smith VA3KTL, 416-621- 
1233. E-Mail: murray.smith3@sympatico.ca 
GA - STATESBORO - Hamfest. Statesboro ARS, 
Martin Holzman WB4MOG. 912-764-5959. 
E-Mail: mart@bulloch.com Web: 
http://www.cs.gasou.edu/stars/ 
ID - CALDWELL - Hamfest. Snake River ARC, 
Don Ingram KB7UKP, 208-459-2459. E-Mail: 
ingramde@cyberhighway.net 
NC - GREENVILLE - Hamfest. East Carolina 
Antique Radio Club, Herman Schnur K4CTG, 252- 
752-2264 
TN - CLARKSVILLE - Hamfest. Clarksville 
Amateur Transmitting Society, Hank Koebler 
N3ORX, 931-645-5206. E-Mail: n3orx@arri.net 


Continued on page 86 


LOWOUT SPECIALS 


SUPER SAVING UPGRADE KIT 


| WBOARDS WITH CPU, SHB AGP & SOUND: 


K6- 2 300 MHz MMX $199 


K6-2 350 Mhz MM 

Pentium Il Celeron 300 w 128Kcache $199 
Pentium Il Celeron 333 w 128Kcache $219 
Pentium I 333 MMX $289 
Pentium 11 350 MMX $299 
Pentium Il 400 MMX $445 
Pentium Il 450 MMX $675 


36X Speed CD 
16 Bit Sound Card 
I with Wavetabie. 
Amplified Speakers BOW 


For ALL kinds of Drives, Sound Cards 
FLOPPY peakers and CD Titles: $Call Miss as= 
1.44 Mitsumi 
ENTRUST 4308. S135 6.468,S155 6.468.$185 1068. $219 
5° 28 1024x768 N41, Low Rad.....$135 PREM R IC RSIS SSS 
7” 28 1280x1024 N-1, Low Rad.......$229 


KEYBOARDS 
350 MMH 


Motherboard 
CPU, 8MB AGP 
VGA & SOUND 


Motherboard 
CPU. SMB AGP 
VGA CARDS VGA & SOUND 
GA IMB ISA. 
IPCI 1MB/2MB/4MB 
PCI OR AGP 4MB 
PCI OR AGP VGA 8MB 
BANSHI 16MB 
00D II 12MB 
ANY OTHER VGA CARDS. SCALL 
CONTROLLER SCSI Lifetime Tech 
DIAMOND FIRE PORT 40. =. Support __ | 
Adaptec 2940/2940UWI2940L2W $14qt wan nanan bona nnnn - 
MODEM FAX MODEM VA = — Bd os 


33.6K Voice Modem/ Fax Modem. .......$26 Cserwwy FF reite_ = 


56K Voice Modem\ Fax Modem............$29 . 
mth seme a 7 .bisme.com 
BISME COMPUTERS OUTLET £05 \ Carventer Re. Suite 4 Modeste 5.35 


SCALL 
Write In 112 on Reader Service Card. 


‘All Systems carry! 
3 years Parts & 
5 years Labor 
Warranty. 


CREDIT CARDS OK 


pa) |» 
“SOvVt.PO.* —.COD. 


No Minera Charge No Hidden Charge. 
Prices subject to change adhout notice. 

fee tor Non Defectve terns. 

Orders of $850 or more, ground shipping tre, 


ALFA ELECTRONICS Visit www.alfaelectronics.com to: complete info 


HIGH QUALITY TEST EQUIPMENT 


DMM.-23T ($99.95): 4% digit, true mms, high resol =O 
(10pV, 10nA, 10m), hFE, diode, contin. 

DMM-20 ($74.95): AC/DC (V, A), Freq, cont. 
Capac, Induct., Q, hFE, diode, duty cycle 

DMM-122 ($59.95): DC/AC(V,A), Q. hFE, diod 


Call 1-800- 526- 2532 for Order and Free Catalo 
COUNT ae Seale 
CAP-85 (169.95) VA DIpE- 128 94,9 Prob =x 
20mF, 9 Ranges, 0.1pF resoluti 
adjustment 


7S-IIL $155.00 


9.95): 0 - 4 
LCR-24 ($119.95): 0.1H-200H, 7AM $173.00 


0.1pF-2000nF, 0.010-20MQ, 

diode test. New Model. 
LCR-131D (3219.95). autorange, 

0.1yH-10kH, 0.1pF-10mF, imQ- 


capacitance, freq, logic, continuity 
DMM-123 ($44.95). DMM + capacitance, 

DC/AC(V,A), Q, hFE, diode, continuity 
DMM-10 ($19.95): 3'4 digit, DC/AC V, ©, hFE, 

diode, signal output(+3V,-0_5Vsq.,50%duty) 


onstant current, constant vo 
= Short Circamt end overloed protecied 


iz 
PS-303 ($159.00) 30V/3A = PS-8200 ($179.95) IVA 
PS-305S ($219.95) 3OV/SA — PS-8201 ($239.95) 3OV/SA 
PS-8112 ($399.95) GOV/SA Ve 
PS-1610 ($289.00) 16V/I0A + PS-8300 ($199.95) 30V3A 
PS-8107 ($399.95) 3OV/10A PS-8301 ($259.95) 3OV/SA 


| GW/INSTEK" 


20 MHz Scope Cursor Readout 


* Readout a Curser meas 
* Dual CH / Delay sweep 
* Built-in delay line 


_ 
Triple Output 


counter 
9 udio Generator + AG-2601 ($124.95) L0Hz- 
p SA/M0V3A_ | MHz, 0-8Vpp sine, 0-10V; squarewave 
PS-8103 ($489.95) 30V/SA/B0V/SA_ |* AG-2603AD ($229: 95) 6 digit counter 
Function Generator agi ($154.95) 
WVBABOVBA | 0.2Hz-2MHz.SmV-20' 
PS-8203 ($549.95) 30V/SA/30V/SA_ |* FG-2103 ($329.95) ae 0. SHz-SMHz 


DM-8034($179.95) 3% dgt 


Programmable {¢ 


Vi 
Single Output 


+ 4 analog of 2 digital display | PS-18S0 (5214.95) 18V/SAl pps s43scxsi149.95pevnsa 


ALFA ELECTRONICS 


P.O. BOX 8089 
PRINCETON. NJ 08543-8089 


Write in 113 on Reader Service Card. 


TEL: (800)526- 2532 / (609) 897-1135 


E-mail: 


FG-8050 ($449.95) Sweep 
PS-1830D(3214. SS)ISVIBA PPT-1890G(51 499.95)1 8V/3A |+ 0.05Hz-SMHz ra ba 


Call / Write / Fax / Email for FREE CATALOG 
Visa, MC, AMEX, COD, PO Accepted. OEM Welcome 
1 Year Warranty (2 Years for GW/instek) 
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FAX: 609-897-0206 
sales@alfaelectronics.com 


+5 REGULATED 


Continued from Page 7 


Table below shows suggest- 
ed values for scaling resis- 
tor R3, with common 
meters. 


will be large enough to hold the rest of 
the parts. Cut out the front-panel hole for 
the meter, but mount it last. A suggested 
layout would be to follow the layout in 
Photo D from Part 1. Drill the holes for 
the ON/OFF switch and the photo cell. 
Photo A shows mounting details for the 
photo transistor, Photo B gives that 


recheck the wiring to and 
from the regulator, as well 
as the wires from the 
RANGE switch. While you 
are at it, when you have the 
battery connected to the 
regulator, take a voltmeter 
and make sure that the reg- 
ulator puts out five volts. 


Calibrating It 


Simplified drawing of light 


meter with analog readout. 
Instead of the photo transis- 
tor, a CdS photo cell may be 


used, One is shown to the 
left of the photo transistor. Photo Cell C48 or Photo transistor 


+5 REGULATED 


When you get readings 
that seem to follow the 
RANGE switch, you can 
“calibrate” it. This is strictly 
an arbitrary calibration. | 
took my meter outside and 
set the RANGE switch for 
the HIGH position. Then, 
with the diffuser on and the 


Sto 12V in + 


+9 REGULATED FIGURE 3 +8 T0 15V 


Light Level 


Switch positions: 
LOW: no resistor 


2 Meg 

3 100K 

pe To 9V meter battery Outside \ Inside 
HIGH: 100 ohms 

Switch shown in position 4 FIGURE 2 


SW1, ON/OFF, connects the battery to the regulator.C1 and C2 go 
on the regulator, see Figure 5. Q1, a 2N3904, is connected as a 
diode. Analog display with CdS sensor will work, but photo transistor 
pues better results. Typical values shown for working model: Photo C. 
sing 9V instead of 5V gives a bit more sensitivity. However, this 
requires a 12V battery; somewhat less inconvenient than a 9V bat- 
tery. See Figure 5 for details of regulator. 


For details of SW1-A and the regulator, see Figure 4. 


information for the CdS cell. The readout should show 

The back of the DPM has easy-to-read | some numbers, depending 
markings telling where to connect the battery | upon where you have the 
and the signal. The signal connects: to the Vin | RANGE switch and how much light the photo cell | unit pointing toward the sun, | set the sensitivity 
and the G terminals. The battery plus goes tothe | sees. If the display shows just a 1 with the rest of | control — the 10 K pot — for an on-scale read- 
terminals marked 9V and battery minus. Check | the screen blank, turn the RANGE switch to a | ing, somewhere around 1,900. Taking it into a 


the instructions that come with your meter. higher setting. If you still get an over range indi- | shady area, the reading dropped until | could set 
cation, turn the RANGE switch to the highest | the RANGE switch to a lower setting. Going 
Testing It light-level setting and try adjusting the sensitivity | inside, it was possible to put the switch on the 
control. LOWest setting. There, it would read the light in 

Once you have the parts installed in the box, If that does not get you reasonable readings, | a dimly-lit room or the light on the TV screen. 
doublecheck to see that the batteries go to the | take off the battery for the regulator. That should The next step would be comparing those 


proper places. Then, turn on the POWER switch. | make the meter read 000. If that does, then | readings with a known meter. Lacking a 
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+9 REGULATED 


+10 TO 15V 


calibrated light meter, you could take a series 
of readings and write down the conditions. 
While doing that, take a series of pictures, pos- 
sibly of your new light meter, and write down 
the f stops and the shutter speeds. Keep that 
information handy as that becomes your cali- 
bration chart. It tells you what readings you got 
for a certain set of lighting conditions and how 
you set your camera to get a good picture. 
Once you have that information, you can 
expect repeatable readings from the meter. 


+10 to 15V 


Battery minus 


+10 TO L5V 


sv4 
Battery tat 18 


Strobe Meter with Analog Display 


Figure 3 gives the circuit for the strobe 
meter with analog display. The parts can go on 
a piece of perf board as shown in Photo D. That 
would also serve as a suggested layout for 


gU_IP 
RT $W5 Meter Switch 
xt Up, Strobe 
Down, Ambient 


For Battery test: POWER switch off, STROBE/AMBIENT 

switch in AMBIENT position. Press TEST button, full scale 
= 15 volts. As an option, you could take the RESET circuit 
from Figure 7 (Part 2) and add it to this circuit. 


FIGURE 4. +5 RECULATED +8 to 15V at regulator 


that set for zero, release the RESET button 
(remove the clip). The meter should stay on 


You MUST use 


p Aertel op zero. With the INSIDE/OUTSIDE switch set to 
shown. INSIDE, point the unit at a strong light, cover the 
Connected as sensor, then suddenly uncover the sensor. The 
a diode, the meter should jump upscale. Of course, if you 
2N3904 works have a strobe handy, put the switch on the OUT- 


well. 


SIDE position and fire the strobe at it. 

If you have an on-scale reading, the meter 
should hold that reading for several minutes; at 
least long enough for you to get a reading. Push 
the RESET button and try it again. Move the 
strobe about two-three times the distance and 
fire again or, just point the strobe away from it for 
the next test shot. Changing the light into the 
meter should give varying readings. 

If the meter hits the pin for the conditions 
that you want to use — distance to the meter, 
high power strobe, etc. — then decrease the 
size of the 1 K resistor, increase the size of the 
Hold capacitor, or both. | derived the values 
shown here from a nominal 60 watt second 


Battery minus 


S¥i-a 
ON/OFF 


To 9V meter-battery 


Battery +, 8 to 15V 


either the strobe, the analog, or the 
combined system. Thé difference 
amounts to about five parts and an 
external switch. So, for just the 
strobe meter, put the parts on a 
board and run wires to the switch- 


es, the battery, the photo cell, and 2 Button / 3 Channel 4 Button / 15 Channel 2-4 Data / 3-15 Channel 
the meter. ; Transmitter Transmitter Receivers 

Watch the 47 uF capacitor. The ' se 300RL 
plus side of it must connect to the i RFSOOT juin: jets aly et R 300RM 
emitter of the photo transistor, or |PpB 1....$22.95 1....$27.95 7 
the CdS photo cell, where that con- ' _ 5....$19.95ea ety ae 1-1 
nects to the INSIDE/OUTSIDE F 10..$16.95ea > _/ till : 10. $22.95 ea 
switch. ’ 3 ee 

As mentioned earlier, if you RF300XT aN RESOaRL 
can not find a 500 ohm control, a  4....$25.95 ers 
1,000 or even a 1,500-2,200 ohm =. : 5... $22.95 ea , ; e 1....$29.95 
control will work. Preset the i 10...$19.95 ea ’ ee - 
Balance control to about the center m 300’ (XT), 150’ (T) Range = 250' Range  Caipelbicman stele queues 
of its range. Pay close attention to m Frequency: 318 MHz m Frequency: 318 MHz 11-24 volts DC Operating Voltage 
the wiring on the FETs. When you ™ 59,049 Settable Security Codes ™ 6,561 Settable Security Codes = 13 ma. Current Draw 
have it all wired, lean on the @ 12 Volt Battery and Keychain Included @ 12 Volt Battery and Keychain Included im Latching (L) or Momentary (M) Output 
RESET button while turning on the @ Current Draw: 4.8 ma w Current Draw. 4.5'mae m Kits Available (subtract $5.00 ea.) 
Power switch. If all goes well, the @ Fully Assembled inCase @ Fully Assembied in me Z ™ Dimensions: 1.25” x 3.75” x 5" 
meter will show some life. @ Dimensions: 1.25" x 2.0" x 5 e Dimensions: 1.35 x 2.25" x. : @ 2 (300) / 4. (304) Output Data Lines 

@ Push both buttons for the 3rd Channel m Push combination of buttons to achieve @ Binary to Dec / Hex Converter can 
Balance @ Slide Button Cover Included up to 15 channels achieve up to 15 channels 
& 7 
. @ Alarm Systems @ Magic Props @ Industrial Controls @ Schematics Available 

With your finger on the RESET m Garage / Gate Openers @ Medical Alert @ Surveillance Control @ Receiver Board Layout Available 

button, or an alligator clip across it, ® Lighting Control = Monitoring Systems @ Motor Control m Custom Design Consulting Available 


adjust the Balance control for zero 
on the meter. The contro! should let 
you move the meter a little distance 
either side of zero. Once you have 
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+5 REGULATED 


Switch shown in 
Q6 position 4 


2N3904 works well. 


strobe at practical working distances; in my 
case, about 10 feet. 

Keep in mind that the FET voltmeter as 
shown here can handle input voltages up to 
about four volts. After that, it saturates. Normally, 
this circuit would have a voltage divider across 
the front end, where the Hold cap is, to keep the 
input voltage to the FETs at the one-two volt 
level. As noted before, you can not put a voltage 
divider there since that would kill the ‘sample 
and hold’ feature. 


Fine Tuning 


You can trim the sensitivity by changing the 
value of the 6,800-ohm resistor that is in series 
with the meter. That is the resistor in the very top 
right side of Photo D. You may make it adjustable 
by putting a 10 K pot in series with it. That would 
cut the sensitivity of the metering circuit by more 
than half. Keep in mind that too much input volt- 
age to the gate will overdrive the FET voltmeter, 
so that you do not chase yourself in circles won- 
dering why the meter gives inconsistent read- 
ings. Worse yet, as happened to me with the dig- 
ital version, it read the same for test shots from 
5 to 15 feet. 

| went to a less sensitive range. Trimming 
the 1 K resistor or increasing the size of the Hold 


+8 TO 15V at regulator 


$¥5 
Meter Switch 
Select Strobe 
or Ambient modes. 


Both Battery Test and Auto Reset are optional. You may make just the ambient, just the strobe meter, or the 
combined system as shown here. You MUST use a low leakage diode where shown. Connected as shown, the 


cap to reduce the input 
voltage, to prevent over- 
drive to the FET gate, 
may be better choices. 
As | said, more options 
than ... but that gives it 
flexibility and gives you 
choices, if you want 
them. Another choice is 
making the strobe-only 
meter with digital display. 


Strobe Meter with 
Digital Display 


Figure 4 lets you 
view the diagram for the 
strobe meter with digital 
display without having to 
sort out the circuit from 
the complete diagram, 


Figure 5. 
Note that the main 
difference between 


Figures 3 and 4 is the 
metering circuit. Here, in 
Figure 4, we add the sig- 
nal conditioning resistors 
for the DPM, the 82 K 


To SV meter battery 


FIGURE 6. 


wa te ol eee ie) oe te 


resistor, and the 10 K pot. With the higher sen- 
sitivity DPM, we use a five-volt regulator. 

Again, the parts may go on a piece of perf 
board. Check the photos, E for how to mount 
the photo transistor, or F for mounting the CdS 
cell. Add the external controls/switches, and 
the batteries. Check the wiring, hold down the 
RESET button, and turn on the power. The 
DPM should show some numbers. Adjust the 
500-ohm Balance control for zero on the read- 
out. 

If the zero adjust seems to have a lot of 
drift, recheck the wiring. If it seems to hold 
zero, let go of the RESET switch, then change 
the RANGE switch. That usually puts a pulse 
into the system. Otherwise, fire a strobe at it. 
Hit the RESET button and try it again. Point 
the strobe away from it and fire again. That 
should give a lower reading unless you are in 
one of the classic strobe test rooms: a small 
room with everything painted bright white. 


Calibration 


Place the meter in the area that you plan 
on taking pictures. Put the strobe, or strobes, 
in position. Fire a few test bursts. Note the 


Auto Reset ON/OFF 
+5 REGULATED 7 


Battery minus 


FIGURE 7. 


To capacitor C4 in 
Figure 3, 4 or 5. 


R2 RB 
470K 150K “16 Seconds 


Battery minus 


When turned ON, this three-transistor circuit will reset the HOLD capacitor 
for you. The values shown give a reset pulse about once every 16 seconds. 
The LED gives a friendly wink to let you know that it has reset the capaci- 

tor, returning it and the display to zero, making the system ready to receive 
the next light burst from your strobe. 
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LMi LM2 A LM3 D 

12K 1.6 738-L 
712-2 
450-3 
86-4 

4800 45 1982-2 


TABLE Ill. AMBIENT LIGHT OUTSIDE 


LM1 LM2 A LM3 D 
175Ohms 7-1/2 (outside) 350-H, 1900-5 
Bright sun for ASA 
200, f16@1/200 
215 Ohms __ 6 (outside)/ 92-H, 930-5 
12 (inside Refi. off light surface, 
without diffuser 
600 Ohms 3 accent 218-5, 1860-4 
9 (inside) Shaded area 
indicated settings: 
f5/6@ 1/125 
This table shows readings for the three meters 
under the same ide lighting conditions. 


TABLE IV. STROBE, 16WS 


LM2 A LM3 D 
11.7 1128-5 4-1/2 FT 
8 1120-5 5-1/2 FT 
4 1095-5 7 FT 
Small, directional strobe. Readings on analog 
and digital light meters. 


readings, write them down. The Tables Il-VI 
show some examples. Most likely, you already 
know what f stops go with a particular strobe 
and a given distance. Once you have estab- 
lished that, you can compare readings obtained 
with other*strobes. At most, a short roll of film 
run through the processing lab should confirm 
your settings or, at worst, indicate which way to 
make adjustments. 


“Complete Analog System 


So far, we have looked at simple light 
meters in ‘bite-size’ pieces. Relatively simple, 
easy-to-construct meters that will measure light 
and give us consistent readings. They have got- 
ten progressively more complex. In exchange, 
they have done more for us. Now we will look at 
combined systems: light meters that will mea- 
sure ambient or strobe light in one instrument. 
We will start with what | consider the simpler 
system, the analog unit. 

Figure 5 shows the circuit for the entire sys- 
tem. Photos B and E give interior views. Photo C 


TABLE V. STROBE, 60WS 


LM3 D Indicated Settings 
ASA 200 

600-H 10 FT Brn Hd {7 

730-H 10 FT Blu Hd f10 

600-H 12 FT Brn Hd ? 

690-H 12 FT Blu Hd 8 

60WS power pack and two different heads. The 


blue head has almost one stop more light. 


TABLE VI. STROBE, 60WS GRY HD 


LM2A LM3 D 
7-1/2 90-H 
7-1/2 1105 


Readings from unknown head. Compare with . 
known head to get starting point. 


12 Feet 


TABLES SHOWING LIGHT VS. READINGS 
FOR VARYING SOURCES. 


NOTES: 

LM1 is the simple light meter. 

LM2 A is the analog meter. 

LMS D is the digital light meter. 

Numbers followed by a -2 or -H indicate the range 
on the digital light meter. 

Numbers next to (outside) or (inside) indicate 
switch setting on the analog meter. 

Table || show readings for room lighting. Note 
several scales on the digital meter. The last 
reading indicates increased light level. 


Without a doubt, the meter(s) that you build will 
have different readings for similar conditions. That 
does not mean that these readings are right or 
wrong. These are the readings that | got and how 
they relate to one film speed. Readings for Tables 
IV-VI are average of several shots. Table VII gives 
some common exposure values. Some equipment 
uses these numbers instead of f/stops and shutter 


TABLE Vil. EXPOSURE VALUES 
EXP VAL f + 


ASA 
13 16 25 25 
14 16 50 50 
15 16 125 100-125 
16 16 200 200-250 
17 16 400 400 


from Part 1 showed the finished unit. In addition 
to the other features of the simpler system, it 
has a battery test and the meter switch. The 
meter switch connects the analog meter to one 
of two circuits. 

In the Ambient position, it ties the meter to 
the cold side of the CdS photo cell (or to the 
emitter of the photo transistor) and to the battery 
return, circuit common. In the Strobe position, 
the switch connects the meter to the sources of 
the FETs. Both circuits remain active all of the 
time; you select which one you want. 

Probably the most convenient way to put 
this one together would be to get one of the 
printed circuit boards from Fred at Far Circuits. 
They save a LOT of time. They have an easy-to- 
read silkscreen on the component side of the 
board. That lets you pick your parts and stick 
them on the board; quite a bit handier than the 
prototype version. Otherwise, you can just use 
the layouts, Figures 8-13, if you like to do your 
own boards. 

A close look at this board, Photo E, shows 
that the controls need a bit of ‘adjusting’ in order 


to fit the pre-drilled holes. The board will accom- 
modate larger pots, | just did not happen to get 
them. One other thing, the board calls for 
MPS102s that should read MPF102. Other than 
that, | found the board a real time saver. 


Stuffing the Board 


On printed circuit boards, | usually put on 
the resistors first, then the next taller parts, and 
so on. | would put the regulator on last as it is 
the most likely to get a broken lead if the board 
is turned over many times after you put the reg- 
ulator on it. After stuffing the board, run the 
wires that go to the switches, controls, etc. 
CAREFULLY inspect the bottom (the solder- 
side) of the board for accidental connections. 
Sometimes a wire from a component may stick 
out and touch the run going to another part. 
Sometimes a bit of solder will bridge two circuit 
runs. Look for that and if you find it, fix it. 


Board Contamination 


While most of the circuits associated with 
these instruments are non-critical, the Hold cap 
used in the STROBE mode needs some consid- 
eration. The board must be clean. After putting 
the PCB version together, it did not want to hold 
the reading from the strobe. After a while, | 
traced it to ‘leftovers’ on the board. 

With the power removed, the board got a 
good scrubbing with a stiff-bristled brush and 
rubbing alcohol, in a WELL ventilated area. After 
that, it held the charge. 


Lowest Dealer Price Available 


Refurb. Panasonic 145 
Regal w/Remote 

BC4535 86 Channel 

Oak Sigma 99 Channel 
75 Channel Converter 
Zenith ST1600 w/Remote 


Panasonic Converters Model-175 
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Model JSB-210 
Other Products 
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$35 over the USB (Universal Serial RS-485 Remote I/O 
$18 $18 Bus). Program the module with ISA Waveform Generator 
$70 $65 simple commands in any program RS-485 to DS-1820 
language that supports USB RS-485 Temperature I/O 
$65 $55 $45 Communications. Driver and DS-1820 Probe 
sample code provided 
Visit our Web site for 
J-Works, Inc Information on all our products 
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(818) 361-0787 Voice (818) 270-2413 Fax E-mail sales@ j-works.com 
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PARTS LIST 


Parts List Figure 2 
Simple, -Alone, Ohmmeter for measuring light 
R1 1000 ohm pot, or See Table in Figure 2 Photo Cell CdS 276-1657 
R2 1000 ohms, or See Table in Figure 2 SWITCH Single Pole.3 Position 
R3 56-100 ohms Meter 22-410 (0-1mA) or see table 
Battery 1-1/2 volts and holder Meter 910-0388 (0-imA 

Tech America) : 


Parts List Figure 7 

Ambient Light Meter with Analog Readout 

R1 15K C1 0.1uF/15V 272-1069 Photo Cell CdS or 
Photo transistor 


276-1657 or 276-145 
R2 1K C2 0.1uF/15V 272-1069 
R3 6800 or See Table in Figure7 Regulator LM7805, LM7806, LM7808 Pick one 
Meter 22-410 (0-1mA) Meter 910-0: (0-1mA Tech America 1-800-877-0072) 
Diffuser/holder for photo cell 272-340 


8 
Meter with Digital Di 
C10.1uF/15V 272-1069 
C2 0.1uF/15V 272-1069 
Photo Cell CdS or Photo transistor 276-1657 or 276-145 
Diffuser/holder for cell 272-340. 
LCD Panel Meter PM-128 (Circuit Specialists 1-800-528-1417) 
R6 82K SW1 ON/OFF, DPDT Toggle switch 275-626 
SW2 LIGHT LEVEL, 2P 6 position Rotary Switch 275-1386 


C1 0.1uF/15V 272-1069 
C20.1uF/15V 272-1069 
C3 10-50uF/15V 272-1024, 1026 or 1027 


R4 330 C4 0.22uF/15V 272-1070 

R5 500 ohm pot, up to 2200 ohms ok, Qi 2N3904 are wpe is 
R6 330 Q2 MPF102 276-2 

R7 6800 Q3 MPF102 276-2062 

R8 10 < Diffuser/holder for photo cell 272-340. 


Photo Cell CdS or Photo transistor 276-1657 or 276-145 
Meter 22-410 (0-1mA) Meter 910-0388 (0-imA Tech America 
-800-877-0072 


SW1 ON/OFF, DPDT Toggle switch 275-626 
SW2 INSIDE/OUTSIDE, SPDT Toggle Switch 
SW3 RESET, SPST Push Button Switch 


Parts List Figure 10 
Two-Range Strobe Level with Digital Displa 


275-625, 635 
275-1556 . 


R1 1000 C1 0.1uF/i5V 272-1069 
R2 100 C20.1uF/i5V 272-1069 
R3 22K C3 4.7-50uF/15V 272-1024, 1025 or 1026 
R4 330 C4 0.22uF/15V 272-1070 
R5 500 ohm pot, up to 2200 ohms ok. 
W1 ON/OFF, DPDT Toggle switch 275-626 
R7 10Meg SW2 HIGH/LOW SPDT le Switch 275-625, 635 
R8 82K SWS3 RESET, SPST Push Button Switch 275-1556 
R9 10K pot Diffuser/hoider for photo cell 272-340. 


LCD Panel Meter PM-128 (Circuit Specialists 1-800-528-1417) 
Photo Cell CdS or Photo transistor 276-1657 or 276-145 


Parts List Figure 11 


Strobe/Ambient a Meter with Analog Display 

R1 220 1 0.1uF/15V 272-1069 

R2 5000 Pot C2 0.1uF/15V 272-1069 

R3 15K C3 4.7-50uF/15V 272-1024, 1025 or 1026 
R4 1000 C4 0.22uF/15V 272-1070 

R5 22K 

R6 15K Q1 2N3904 276-1617 (Pkg of 15) 
R7 6800 Q2 MPF102 276-2062 

R8 330 Q3 MPF102 276-2062 

R9 500 ohm pot, up to 2200 ohm ok. 

R10 330 


R11 10 

Swi ONOEF SPST Toggle Switch 275-612, 275-645, 275-634 

SW2 INSIDE/OUTSIDE, SPDT toggle 275-625, 635 

SWS RESET, SPST Push Button 275-1556 

SW4 BATTERY TEST, SPST Push Button 275-1556 

SW5 Function Select, Meter Switch 
(STROBE/AMBIENT), DPDT Toggle 5-636, 275-663, 275-626 


Regulator LM317, Adjustable Diffuser/holder for photo cell 
272-340. 

Photo Cell CdS or Photo transistor 276-1657 or 276-145 

Parts List Figure 12 

Strobe/Ambient Light Meter with Digital display 

Ri 34.8K* 10 10,000 R19 10K pot 


R2 470KR11 100,000 
R3 150KR12 1,000,000 


C1 0.1uF/15V 272-1069 
C2 0.1uF/15V 272-1069 


R447 R13 22K C3 10-50uF/15V 272-1024, 
1026 or 1027 
R547 R14330 C4 0.22uF/15V 272-1070 


R610 R15 500 pot, up to 2200 ok. 


62 April 1999/Nuts & Volts Magazine 


Figure numbers referenced here are based on Part 1 figures. 
R710 R16330 C5 47uF/15V 272-1027 
R8 100 R17 10Meg 
RY 1000 R18 82K Diffuser/holder for photo cell 
272-340. 


Photo Cell CdS or Photo transistor 276-1657 or 276-145 
LCD Panel Meter PM-128 (Circuit S lists 1-800-528-1417) 


Q1 2N3904 276-1617 (Pkg of 15) 

Q2 MPF102 276-2062 

Q3 MPF 102 276-2062 

Q4 2N3904 276-1617 (Pkg of 15) 

Q5 TIP32 or similar power transistor 
Q6 2N3904 276-1617 (Pkg of 15) 


swi ber DPDT Toggle 27: , 275-663, 275-626 (DPDT, but that is all 


swe BA TEST, SPST Push Button Switch 275-1556 SW4 RESET, 
SPST P B 275-1556 
SWS LIGHT LEVEL, 2P 6 position ee ae 275-1386 LED 276-069 
SW5 Function Select, Meter Switch (STROBE/AMBIENT), DPDT Toggle 
275-636,275-663,275-626 
SW6 AUTO RESET ON/OFF, SPST Toggle Switch 275-612, 275-645, 275-634 
*R1 consists of 10K+18K+6800 connected in series. A 10K resistor plus a 25K 
pot would work 


Parts List, Figure 13 
Parts lifted directly from Figure 12. 
Auto-Reset option 
R2 470K Q4 2N3904 276-1617 (Pkg of 15) 
R3 150K Q5 TIP30, TIP32 (900-5168, 900-5170 Tech America) 
R4 47 Q6 2N3904 276-1617 (Pkg of 15) 
R5 47 LED 276-069 
R6 10 SW6 AUTO RESET ON/OFF, SPST Toggle Switch 275-612, 
275-645 etc 
R7 10 C5 47uF/15V 272-1027 
Comments 
Where to get the parts 


As a convenience to those less familiar with this type of a rites | have bro- 

ken down the complete systems into smaller, easier-to-build units. That gives us 

a light meter for ambient-light with analog or with digital display: likewise, strobe- 

only, with analog or digital display. This way, if you do not want to build a com- 

plete, and somewhat more complex system, you may use the parts list for just 

alsee you want to build and not have to dig the pieces out of two or three other 
iagrams. 


For the same reason, | have listed some of the part numbers from RadioShack. 
They are available in many parts of the country. That may save the trouble of 
getting the parts by mail order. In most cases, you will find equivalent parts from 
other sources, local distributors or if you have to, via mail-order. If you have to 
go mail-order, Circuit Specialists and Tech America look like good mail-order . 
stores. Tech America has a wide variety of parts that the serious experimenter 
should like, and they seem to specialize in making it convenient to do mail-order. 


Units with Digital display 

The units with digital panel meters need a Double Pole ON/OFF switch. A DP 
Single Throw switch is ideal, but the RS catalog lists only DP Double Throw 
(DPDT). You pay a few cents more for the extra contacts, or get the switch 
somewhere else. 


Transistors 

The parts lists call for 2N3904s which come in single units, or packages of 10- 
15, depending upon where you get them. The 2N2222 should work in these 
instruments. At 10-15 cents each, they look like a good deal, especially since 
they lend themselves to other projects. 


Boxes 

The box for the Digital Light Meter, came from Circuit Specialists. It has a nice 
appearance, but cost a bit more than the easier to get, ‘black box’ used for the 
analog meter. That box came from RadioShack as did the box for the ‘Instant’ 
Light Meter, Photo A. 


PC Boards 
You may get the printed circuit boards for $4.00 ea., from: 


Far Circuits ’ 
18 N. 640 Field Court 
Dundee, IL 60118 


Those are the complete strobe/ambient systems, either analog or digital display. 
Be sure to specify which board you want: digital or analog. These are some of 
the finest prefab boards that | have seen in years. 

Fred kindly supplied the layouts if you wish to make your own boards, 


DIGITAL ANALOG 
FOIL SIDE FOIL SIDE 
1:1 1:1 


When you test your unit, If everything 
seems to work, but the readings from the strobe 
shots seem to drop off, clean the board. That 
can happen with either the analog or the digital 
board. Once you finish the board, lay out the 
box, and drill the holes for the controls. Mount 
the controls, then run wires from them to the 
board, the battery, etc. Before you turn it on, give 
it one more close look. 


Complete Digital Version 


As with the analog board, | would recom- 
mend putting the resistors on first, then the taller 
parts. Photo F gives a close-up view of the fin- 
ished digital board. Lay out the box. Tape a piece 
of graph paper to the box. Use a pencil to mark 
the positions for the parts. That makes it easy to 
‘adjust’ the layout. When you like the layout, mill 
and drill the box. You will probably find it most 
convenient to put on the labels 
before mounting the controls and 
other panel-mount parts. Mount 
the controls first, mount the digital 
panel meter last. 

Run the wires from the board 
to the controls and the switches. 


if you move around, the read- 
ings can change until you hold 
still. It is that sensitive. Turn the 
range LIGHT LEVEL switch up 
a range or two. The numbers 
should get smaller. On the 
highest ranges, “5” and HIGH, 
you will probably want to go 
outside or point it at a strong 
light. Outside, this one shows 
around 400-500 on HIGH and 
1,900 to overrange on “5.” 
when looking at a sunlit sky. 
Calibration will be done later, 
just check it out now. 

To check the STROBE 
function, set the controls for 
STROBE, LIGHT LEVEL for 
“5” or HIGH. Turn it ON or, if it 
was on, it will probably show 
some reading. That should sta- 
bilize in a second or two. 
Changing ranges usually puts 
a reading on the meter. 

lf the reading drops off, 
decreases faster than one or 
two units per minute, go over 
the section on _ Board 
Contamination. 

Otherwise, tap the RESET 
button. After a second or two, the read- 
ing should drop down to 000 or maybe as much 
as 007. If it reads more than that, then hold 
down the RESET button, or put a clip lead 
across it and rezero (balance) the FET volt- 
meter. 

Check Photo F for the location of the BAL- 
ANCE pot, R15 in Figure 6. Set the control for a 
reading of 000 or as close to that as you can. 
When done, remove the elip lead. The control 
should let you move the meter through zero. It 
should go from plus to minus. Normally the 
DPMs do not show a polarity sign when reading 
a positive voltage, but they do display the minus 
(-) sign when the input goes negative. 


Battery Test 
if you included the TEST BAT function, this 


would be a good time to set it. Set the controls 


FIGURE 10. 
COMPONENT 


SIDE 
ANALOG BOARD 


COMPONENT 
SIDE 
DIGITAL 
BOARD 


to AMBIENT, LIGHT LEVEL to “4”, cover the 
photo cell. Press the TEST BAT button or put a 
clip across it. Measure the battery that feeds the 
main circuit. Adjust the 10 K pot, R19 in Figure 
6, so that the DPM gives the same reading as 
the bench meter did on that battery. Remove the 
clip from the TEST BAT switch. 

| admit that it is a bit crude, but | just could 
not see taking the thing apart just to check the 
battery. The AUTO RESET LED will give a bright 
wink if that battery is up, otherwise the circuit will 
reset the system but the LED will hardly give a 
visible light. 


Reset 
If you included the AUTO RESET, you may 


check it now. Get a reading on the meter with 
the switch in the STROBE position. Turn on the 


ADDRESSABLE STEPPER MOTOR CONTROLLER 


Part Number: JWP1X-1A 


Make sure that battery plus goes The PARAMAX stepper motor controller is 
to the correct place, particularly a PC parallel port based addressable 
the battery for the digital panel controller capable of simultaneous operation 
meter. Be sure to follow the instruc- of 4 uni-polar stepper motors ranging in 
tions that come with your particular voltages from 5 to 12 volts at up to 2 amps 
DPM. -per phase. The PARAMAX stepper motor 


controller includes 8 digital inputs with a 
Check Out Time 


$199.95 


data through put rate of 500k bytes per 
second. Using the unique PARAMAX 

When you have everything 
wired, connect just the battery for 
the DPM and turn on the power 
(ON/OFF switch). The meter 
should show 000. If it does, turn it 
off and connect the other battery. 
Set the controls for LOW, AMBI- 
ENT, and POWER ON. 

The meter should show some 
numbers, say anywhere from 100 
to 1,900, depending upon how 
much light you have in your work 
area. After five to six seconds, the 
reading should stabilize, although 


addressing method, up to 256 controllers can 
simultancously 
parrallel 
includeslibraries that 
applications both under Windows and DOS. 
Included libraries are: C++, Pascal, Delphi, 
Basic and utilities for DOS and Windows. 


function from a_ single 
The programming package 
allow you to create 


port. 


Also available at: 
FORD ELEcTRONICS, INC 


(714) 521 - 8080 


Write in 56 on Reader Service Card. 


(800) 473 - 8080 
Come and visit us on the internet at: 
www.paramax.net 
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8 
FAR CIRCUITS 
SASS 


FIGURE 12. 


W7RXV 


OVERLAY ANALOG BOARD. 
X-RAY VIEW OF FOIL FROM TOP 
COMPONENT SIDE OF BOARD. 


FIGURE 13. 
OVERLAY DIGITAL BOARD. 


AUTO RESET. After about 15 seconds, the LED 
should wink and the readout should reset to 
zero, 000. If it resets but the LED did not seem 
to wink, wait for it again and try not to blink. 

If it looks like the LED does not work, try 
turning the wires around that go to the LED. If 
that still does not work, make sure that the bat- 
tery is up to at least eight volts. As mentioned 


< pRLE W CONVERT Z, 


WILL NOT DECODE 


earlier, the LED can serve as a form of 
battery indicator. Although the circuit will 
still reset the system, the voltage to the 
LED circuit must be above about eight 
volts in order to get the LED to give its 
bright wink. 

At first that may seem strange since 
the AUTO RESET circuit, which includes 
the LED, has a five-volt regulator feeding 
it. What it means is the voltage into the 
regulator has fallen too low to get the full 
five volts out of it. 

Therefore, the main battery needs 
attention. The battery for the DPM has so 
little drain on it that you may check it when 
you replace the main battery. The DPM did 
not seem to lose accuracy even when the 
battery for it got so low that the display got 
dim. Now, let’s put the display to work. 


Numbers vs. Light, Strobe 


While these light meters have good 
sensitivity, they do not give you light levels 
in terms of f stops, shutter speed, and film 
speed. You have to determine that. If you 
start with a known light source and know 
what settings you use, that makes a good 
starting point. 

For example, with my favorite strobe 

and film, | set the camera for f 7 with the 
strobe 10 feet away from the average sub- 
ject. See Table Ii. That means set the lens 
for f 3.5 at 20 feet or close to f 16 at five 
feet. With a faster or a slower film, | have 
to make suitable changes in the f stop set- 
ting. 
To get a set of numbers that | could relate 
to camera settings, | set up the strobe, mea- 
sured the distance to the light meter, and start- 
ed firing away at it. [ took several readings at 
each distance and averaged them for Table II. 
They showed minor variations. However, 
whether the meter showed them or not, they 
were always there. 


The Best Prices and Service ¢ In Business over 15 years! 


Phone 218-346-6660 Fax 218-346-6664 


TIMELESS PRODUCTS 


New! 


“TP 125 


128 Channel Converter with Volume 


Special Prices for 
TP1550PC 
Call for Details 


Panasonic still available! 


e REFURBISHED CONVERTERS ALSO AVAILABLE ¢ 


* QUALITY REPAIR DEPARTMENT FOR ALL YOUR 
TUNER REPAIRS ¢ 


e REMOTES AVAILABLE FOR MOST CABLE BOXES « 


JEALERS ONLY ¢ GREAT QUANTITY PRICES » NO DECODER SALES 
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Those minor variations will make little differ- 
ence in prints. The automatic machinery used for 
most color work will compensate for that if it even 
sees it. At this point, variations of one to two per- 
cent in readings do not indicate a significant 
change in light level. Sorry that | can not convert 
these readings directly into footcandles or lux. 
But that is why we set up a strobe and shoot at 
the light meter. 

Table |i also lists what | call a throw-away 
strobe. It came off of a small camera and gets its 
power from a home-built plug-in power supply. It 
runs about 16 watt seconds and gets its trigger 
pulse from a wireless trigger described in the 
July ’94 issue of Nuts & Volts. 

Because of the highly polished and sharply 
focused reflector, it puts out a lot of light in a nar- 
row beam. It goes on top of the subject about 
three feet away. It gives the highlight to the sub- 
ject’s hair. 

The Table shows that level somewhere 
below the big strobe at 10-12 feet. With the help 
of the Table and a few test shots, | can place the 
strobe for the best results with less guess work; 
all of this with the diffuser in place on the light 
meter. 


Diffuser 


The white diffuser screws into the top of the 
light meter. You want to use it when measuring 
incoming incident light. Without it, you point the 
light meter at the subject and measure reflected 
light. | will let the professional photographers 
argue over which one they like best, and why. 

Without the diffuser, these meters get quite 
directional. With the diffuser in place, the analog 
meter reads about 4-5 in an average room. 
Without it, the meter went from 3-12, depending 
upon where it was pointed. 


Numbers vs. Light, Ambient 


This should be easier than you might think. 
The chart that comes with the film, say ASA 200, 
tells you that for bright sunlight and 
average subject, set the camera at 
1/200-1/250 and f 16. For close- 
ups of back-lighted subjects, in 
shade, set the camera ... Okay, you 
get the picture. So, take the light 
meter and see what numbers it 
gives you in bright sunlight, in the 
shade, or wherever you may want 
to take pictures. Those first two set- 
tings — bright sunlight and open 
shade — should be easy to dupli- 
cate and make a rather good stan- 
dard. 

Do that and make some test 
pictures for comparison. That will 
give you a good idea of how to set 
the camera when you come across 
that beautiful meadow or woodland 
scene that you want to capture on 
film. 

For indoor use, you will have to 
borrow a standard light meter or 
make a series of test shots while 
writing down the readings. Most 
likely you can draw on past shots to 
get an idea of where to set the 
camera until you get the prints or 
the transparencies back. 

After a while, you will develop a 
series of readings versus lighting 
conditions that will let you get con- 
sistent pictures with the help of one 
or more of these (more or less) 
simple, practical light meters. NV 


MGM Electronics 


MCM is the leading supplier to the consumer electronics service industry. 
Additionally, hobbyists, educators and even manufacturers have looked to 
MCM for all of their component needs. Call today for your free catalog! 


; 


ideal for anyone interested 
in making their own powerful 
subwoofer. Intemally, this 
amplifier isolates, then sums 
the left and right inputs to 
give a single mono channel 
with 100W RMS output @ 
4ohm. 85W RMS @ 8ohm. 
«Speaker level inputs 
eSatellite outputs «Line level 
inputs eAuto turn-on ©«12dB 
continuously variable 60Hz~160Hz 
crossover «Adjustable level control 
e0°/180° phase selector Fully sealed 
rear housing *Requires 84" square 
opening eCaill for quantity pricing 


CNEW sous became 
sg: J 


‘Peshalid ie) 


A step-up from our 
#50-6265 this 
powerhouse provides 
150W/200W RMS/peak 
@ 4ohm. in addition to 
all of the listed features; 
this model includes a 
remote panel with 
motorized gain and 
crossover control and 
LR. remote control. Fits 
into 9%" x 7% cut out. 


Modulato: 


Outstanding price on this 
popular audio/video/ 
surveillance accessory. 
Accepts standard A/V 
signal and places it on 
channel three or four. RCA 
type inputs, “F” type output. 
Requires 117VAC. Regular 
price $19.95. 


Perfect for most soldering 
applications including SMD. 
Overheat protection with 

closed loop temperature control 
provides precise heat. Includes 
replaceable iron clad conical 
%." tip. Linear LED display shows 
operating temperature. 
Regular price $79.95. 


Affordable hand held meter features 
3% digit LCD display, DC voltage 
measurement to 600V, transistor and 
battery test. Input impedance 
1OMohm. Inciudes holster and 
test leads. Regular 
price $31.95 


“Bohm. Other sizes available. 


NNT Ye aeare 


Popular woofer 
design Is the 
foundation of many 
home and auto 
speaker systems. 
70W/100W RMS/peak 
capacity, frequency 
response 30Hz~3.5KHz. 


Regular price $13.50 


Monitor Drive. 


Replaces Hot Spot. Bullfrog. 
Legend and Bose type 
stage monitors. Features a 
treated cloth surround and 
paper cone. Magnet 
weight: 17.7 oz. Voice coil: 
8o0hm Power handling 
RMS/peak 50W/100W. 
Frequency response: 
80Hz~15KHz. Regular pric@"$10.25 


Hole Lutter 
wag ET: 
Great for speaker 
mounting. Cuts 1'4"~7%" 
holes in plywood, plaster 
board and acrylic sheet 
up to 1% thick. Also cuts 
aluminum, brass and 
metal sheets up to .04° 
thick. Base keeps bit 
perpendicular to cutting 
surface and cow! 
collects debris 
when ceiling 
cutting. Regular \ 
price $103.00. 


( 


Vesion Prograir 


Design bandpass, vented, 
passive radiator and 
closed box speaker 
enclosures. Contains 
database of over 1,300 
woofers including all MCM 
Audio Select models. 
Others can be added. 
Provides frequency plots 
from many popular 
measurement systems including IMP, 
LMS, MLSSA, and TFE-20. Requires 

MS Windows. 


MCM ELECTRONICS? 


650 CONGRESS PARK DR. 


Write in 94 on Reader Service Card. 


SECT IZ: ~“Toroiviii "Oar 
This board was 

designed for 
medium sized 
circuits with room 
for several ICs and 
lots of components. 
The outside traces 
are all connected md 
while the center was designed to accept multiple 
ICs with 45 traces avallable for multiple connections. 
Board dimensions are 51" x 1%" x %e" 


Order # (1-9) (10-up 
21-4580 $1.29 $0.99 


m 7" 
eer r 


Kit includes 
security tor bits, 
tri-wing bits, 
security hex bits, 
Nintendo type 
bits and more. } 
ideal when | a 
servicing Sega and Nintendo games, 
PS/2 monitors and more. 


Fully regulated supply 
provides up to two amps, 
at the following selectable 
voltages: «3 e44 e6V «74V 
e9V #]2V sRegular 
price $16.95 


Includes last channel 
recall, channel memory, 
switched AC outlet and 
sleep timer. Remote 
requires two “AA” 
batteries (MCM #290-070). 
ular z q 


Includes 
one tool 
pallet and 
pre-cut 
foam 
bottom. 
Ideal for 
carrying test ® 
equipment ' 
with small hand tools and 
accessories, Black finish, measures 
approximately 19" x 14° x 6". 
Regular price $51.50. 


Same Day Shipping! 
In stock orders received by 
5:00 p.m. (YOUR TIME), are 
shipped the same day. 


v anim as jane Kw, 
nNcmeiecirc ics.com 


| sourc 
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by Fernando 
Garcia 


Build a SEP 


Regulator 
for Your 


Battery-Powered 


Digital Project 


ortable electronics are 

everywhere. The trend 

itself is not new; what is 

new is the fact that these 

portable devices are 
becoming increasingly sophisticat- 
ed, and many of them are incorpo- 
tating some sort of microcontroller 
or other embedded digital circuits. 
This has been fueled by the 
increased availability, ease of use, 
and lower cost of development tools 
and the microcontrollers them- 
selves, 

Perhaps you have got a great 
idea for such a portable digital pro- 
ject, and you may have started to 
punch some code. As you debug 
the code and start laying out the 
project, a question looms deep in 
the background: How am | going to 
power the project? With batteries, of 
course. Simple question, simple 
answer, right? 

The real answer is that there is 
more than meets the eye; that 
portable power is not a trivial con- 
sideration. 


Beyond Linear Regulators 


The old standby for most of the 
homebrew digital projects has been 
a 9 to 12 volt “wall-wart” DC sup- 
ply, followed by a-three-terminal lin- 
ear regulator, The ubiquitous 7805- 


requires some decoupling caps 
here and there, and to use your fin- 
ger as a temperature sensor to 
determine if a little heatsink is nec- 
essary. 

The only problem with this sce- 
nario: efficiency. Half or more of the 
total power may be consumed as 
heat in the regulator. This in itself is 
no showstopper for a line-powered 
application. But as every cell phone 
user knows, high energy storage 
and utilization efficiencies are para- 
mount to low weight and size while 
maximizing usage time. 

Unfortunately, high energy 
capacity batteries and their associ- 
ated chargers are not cheap, and 
usually beyond the budget of home 
projects. Thus, the only alternative 
left is to achieve high regulator effi- 
ciency. 

High efficiency means, of 
course, either a low dropout linear 
or a switch-mode regulator. Low 
dropout linears are also a simple 
and attractive solution for many 
projects. However, battery. consider- 
ations again may restrict the use of 
such a device. If our goal is to have 
simple, low-cost batteries and 
charging devices (if rechargeable 
operation is required), then this 
goal rules out lithium, NiMh, or 
other state-of-the-art chemistries. 
For portable devices, nothing beats 


four “AA” size NiCad or Alkaline 
batteries. They are affordable and 
ubiquitous, have an adequate ener- 


type regulator is extremely popular 
for the application. A simple and 
almost foolproof solution, it only 


JUST ABOUT EVERYTHING YOU 
NEED FOR FAXES & PRINTERS IS 
AT ONE CONVENIENT ADDRESS: 


www.faxrepair.com 


For service, parts & sales, Cyber-Test is 


America’s Largest Fax Support Center. LeakGecker 82A $179 


Locates shorted & leaky parts to the 
exact spot on the PCB without cutting 
up the board or unsoldering any parts! 


* CIRCUIT BOARD REPAIR Component level repair on boards and 
power supplies for all brands & all models. 

* ENTIRE MACHINE REPAIR We fix any thermal, ink jet or laser fax. 
Low flat rates available! 


© 60 DAY SATISFACTION 
OR MONEY BACK 
GUARANTEE 


© PARTS We have a huge inventory of new & refurbished fax and 
printer parts ready to ship. Easy ordering with no part number 
necessary. H-P laser parts available! 


* SALES Great deals on commercial grade plain paper faxes. 


© SUPPLIES Drums, toner & developer for laser faxes or printers. 
Lowest prices anywhere for Okidata, AT&T, DEX and Samsung! 


© SUPPORT Why go anywhere else? Check our Web Site or call today! 


STPR-TEST) eenre woes ts 


INCORPORATED 448 Commerce Way - Bldg. 100. Longwood, FL 32750 


Capfinalyzer 88 $179 

Automatically discharges cap; 
Checks for low DCR and shorts; 
Checks high-frequency ESRand | @ AVAILIABLE AT YOUR 
displays on 20-segment LED meter 


FAVORITE DISTRIBUTOR 
3-color chart shows typical values. a —_—r ' 
Includes gold-plated tweezer probe Fag 
Portable... Batteries included! 4 eS as 


ELECTRONIC DESIGN SPECIALISTS 


4647 Appalachian St, Boca Raton, FL 33428 561-487-6103 www.eds-inc.com 
we make test equipment designed to make you money. 


Write in 70 on Reader Service Card. Write in 71 on Reader Service Card. 
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Table 1. Typical Power Supply Ratings 


Input voltage: 3.9 to 7.0 volt DC @ 


full load 


3.5 to 7.0 volt BC under half load 


GAH Gormaes 16 to 160 GIA continuous 


rating: 


Worst case ripple: 400 mV. . Pk-pk @ full load and minimum input 


voltage. ». 


Pies : 200 mV pk-pk. 


protection: current limited to ~700 mA. 


gy storage capacity for their size 
and weight, and apparently battery 
vendors have standardized their 
retail practices to four-packs. 
Therefore, four cells should become 
our portable power target. 

Let us analyze the conflict 
between the proposed four cells 
and a linear regulator. The end volt- 
age of a depleted cell is about 0.9 
to 1.0 volts, depending on the 
chemistry. On the other hand, most 
low voltage regulators require at 
least 0.4 volts above the regulated 
voltage. This means that to meet 
the minimum input voltage of 5.4 
volts, at least six cells are required. 
This will not meet our four-cell crite- 
ria, and worse, with a fully charged 
alkaline, 45% of power would be 
wasted. 

Thus, a low dropout regulator is 
ruled out. This leaves us with 
switch-mode regulators, of which 
there are many topologies. Some 
may be ruled out quite readily; a 
buck regulator, although simple and 
efficient, still requires more than 
four cells. A push-pull regulator is 
very efficient but complex, and their 
transformers require to be custom 
wound and may be too challenging 
for a novice builder. 

The boost topology merits 
some consideration, as it would 
» allow for even fewer cells. This 
topology is becoming very attrac- 
tive for high-end portable devices 
employing lithium single cell solu- 
tions, however, the cost and avail- 
ability of regulators which may 
operate in the two to three volt 
range is still beyond the reach of 
hobbyists. 

The buck-boost would be an 
ideal candidate: This topology 
allows the input voltage to be above 


» or below the output voltage. This is 


particularly useful in our four-cell 
target, as the input range will fluctu- 
ate from six to below four volts. The 
fly in the ointment for this topology 
is that it inverts the polarity of the 
output voltage; voltages negative to 
ground are obtained. 

Thus, the best solution would 
be the SEPIC regulator, which also 
allows input voltages to be above or 
below the regulated output voltage, 
while maintaining the polarity. The 
SEPIC topology provides an addi- 
tional and very substantial advan- 
tage: There is no direct DC path 
between the input and the output, 
therefore shorting the output will 
not cause very high currents to 
flow, even if the controller IC itself 
fails. One of the reasons for the 
SEPIC topology not being very pop- 
ular is that the feedback loop is 
more difficult to compensate, but 
the selected controller IC takes care 
of it. 


Regulator Description 


The heart of the switch mode 
regulator is a LM3578 device, which 
is part of National Semiconductor's 
family of Simple Switcher® devices. 
As its name implies, National has 
done a superb job of creating a 
product line which is full-featured, 
yet simple to use. 

The LM3578 is a little more 
adaptive than other family mem- 
bers which are dedicated to a single 
topology. The device provides a 
very novel feedback scheme, which 
allows simple loop compensation 
for this topology, which is not par- 
ticularly easy to stabilize for all volt- 
age input/loading conditions. 

This removes one of the 


Table 2. Parts List 


Ria, 0.33 1 5% 1210 SMT resistor pesscer 
R2 220K 1/8W 5% 1206 SMT resistor P220KECT 
R3 .2K 1/8W 1% 1206 SMT resistor P40,2KFCT 
R4 10.0K 1/8W 1% 1206 SMT resistor O0.OKFCT 
R5 31.6K 1/8W 1% 1206 SMT resistor P31.6KFCT 
Chess 2200 pF 10%, 1206 SMT ceramic PCC222BCT 
- 20 pl get RH ceramic ci PCC200CCT 
C4 ‘ Tue ON. size A Tantalum capacitor PCS14 
C5a, b 4,7 uF, 6.3V, size A Tantalum capacitor PCS1475CT 
C6a, b 4.7 uF, 6.3V, size A Tantalum capacitor PCS1475CT 
1 150 uH inductor Current M5820 

12 100 uH Miniature Hi Current M5818 

D1 1N5817 Schc 1N5817CT 
Ci M3578 switch-mode controller, 8-D 

Forool Aba pare 
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Unicorn Electronics 


Components & More ! 


our 


Celebrating 


tel 


PRRERERER EERE 
SSBSesssssssy fi 


17th Year 
DIODE/TRANSISTOR TESTER KIT | ANTI-STATIC FOAM CLEANER 


1142 State Route 18 
Aliquippa, Pa. 15001 


www.unicornelectronics.com 


Of Service !#! 


FM MICROPHONE KIT 


PEAKING COIL 
* TDK # H0IG.-2391 
* 390 


ORDER TOLL FREE ! - 1-800-824-2432 FAX ORDERS . 724-495-7882 


NO SHIPPING CHARGES 


41 WATT SWITCHING 


* Input - 115/230V 

* Outputs - +5V @ 3.75 Amps 
+12V @1.5Amp 
-12NV@ 4Amp 

© Size - 5.25° Wx7" Lx 2.50" H 


g 
t 


od generator 


SEere 
a 


Write in 73 on Reader Service Card. 


ae 
11 PIECE COMPUTER TOOL KIT 


11 piece kit ining: 
2 3/16" & 1/4 tot Siver 


* 3 prong ports retriever 

© 3/16", 1/4", #1 & #2 phillips 
reversable screwdriver 

* T-10 & T-15 reversable screw 
driver 


* 14-16 pin IC inserter 
1/8" Rat screwdriver 


AT. 16.99. 


A state of the art electronics lab for your PC. 
You can build & with octual circuits, 


palsd EE 


Nuts & Volts Magazine/April 1999 67 


ELECTRONIC TEST EQUIPMENT 
BOUGHT & SOLD 


90 DAY WARRANTY PARTS & LABOR + 10 DAY RIGHT OF RETURN, OPEN ACCOUNTS 


Bruel & Kjaer 

Calif, inst. 101T, 

Eaton 380K11, 

EIP 371, Source 

EIP 545A, 

EIP 931, Microwave 

ESI 296, Auto LCR 

Fluke 515A, Portable 

Fluke 5408, Thermal 

Fluke 6010A, 

Fluke 6080A/AN 

Fluke 8922A, True 

Frs 1150001 Frequency 

General Microwave 478A, 

General Radio 1557, 

Gigatronics 

910, 4 
ama Tener | Standard Cell Fis giehey tat ye? ae Tek 134, Probe Amplifier for P6021 & P6022........... 

Guildline 9577, ; $300 ek 1420, NTSC Vectorscope OLA AN Keates geinccamtas 

Hitachi V-212, .. $200 Tek 1470, NTSC Color Sync & Test Sig. Generator. ..... . $500 
11590A, Bias ... $250 Tek 1502, TOR, Opt. 4, Chart Recorder ............- $1,000 
11604A, «+ «$100 Tek 1503/01/05, TDR, Scale in Meters .............. $1,000 
\ieneh Comes Ra Tek 176, Pulsed High Current Fixture for 576........... $500 
116658, "$250 Tek 178, Linear IC Test Fixture, For 577 .......6...005 $150 
11869A, Adaptor for Plug-in 8350A/B..............$350 Tek 2336, Scope, 100MHz, Dual Trace ........ +10... $700 
11970A, 
11970K, ... $800 Tek 24458/10/12, Scope, 1S50MHz, 4 Trace, HPIB..... . 
119700, ... $800 Tek 2465, Scope, 300MHz, 4 Channel .............. 800 


J 


$1 
+++ $400 Tek 305DMM, Scope, 10MHz, Dual Trace, DMM, battery . . $500 


++++++ $800 Tok 4041, Systom Controller, GPIB ..........2++2-++. 
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MONTHLY CLEARANCE SALE 


WILTRON 610D SWEEP GENERATOR MAINFRAME 
SALE PRICE $100.00 — MANY PLUG-INs TO CHOOSE FROM 


PHELPS INSTRUMENTS gam 
2631 Hillside Ave, Norco, CA 91760 ed 


909-279-7347 * FAX 909-279-7347 
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Tek GE 20MS/s 


FIGURE 2 


17 Feb 1999 
12:39:08 


Relevant waveforms at five-volt DC input and a load of 65 mA. 
These waveforms may change with different input voltages 
and/or load currents. 


SEPIC’s drawbacks. It also allows 
the frequency to be determined by 
an external capacitor, which is very 
useful in this project since the 
SEPIC topology requires two induc- 
tors, and choosing the highest 
allowable frequency will minimize 
their size. Provision for setting the 
current limit is performed by an 
external resistor. 

Figure 1 shows the complete 
schematic of the supply. Attached 
to U1’s pin 4, C1 is the timing 
capacitor, which sets. the internal 
oscillator to run around 100 KHz, 
which clocks the pulse width modu- 
lator. This, in turn, drives the output 
transistor. In this topology, the tran- 
sistor’s collector switches to ground 
the node at L1 and C5, simultane- 
ously allowing current to build up at 
L1 and for capacitor C5 to pump 
current into L2, with the charge pre- 
viously stored at C5. 

At this point of time, D1 is 
reverse biased, and the charge 
stored at C6 supplies current to the 
load. During the next phase, the 
transistor releases the node, and 
the current stored in L1 both 
recharges C5 and flows into diode 
D1, which becomes forward biased. 

At the same time, the current 
stored in L2 starts flowing into the 
diode. The sum of both L1 and L2 
currents supplies the load and 
replenishes the charge on filter 
capacitor C6. The cycle then 
repeats itself. Figure 2 shows some 
relevant scope waveforms. 

Feedback stability compensa- 
tion is achieved with R2, C2, and 
C3. Resistor R1 sets the transistor’s 
current limit, and R4 provides feed- 
forward compensation for varying 
battery voltages. 

You may have asked yourself 
by now how come R1, C5, and C6 
are implemented with two paralleled 
devices instead of using a single 
device of the appropriate value. The 
reason is that through these com- 
ponents a fairly high current at high 


frequency passes; to maximize effi- 
ciency, it is good practice to parallel 
devices, as it will reduce parasitic 
losses. Besides, the devices 
employed are surface mount, which 
usually come in’ multiples of 5 or 10 
pieces. 

Rather than discard the unused 
parts, it is better to employ them. 
Typical performance is summarized 
in Table 1. Since this is a hobbyist 
circuit and cannot control the 
assembly methods or the compo- 
nents used, the circuit performance 
is not guaranteed and should be 
taken as reference only. 


Building the Circuit 


. As this project is intended for 
portable devices, compact size and 
low weight are important considera- 
tions. To meet these considerations, 
while reducing interference emis- 
sions and maximizing efficiency, 
surface mount components are 
strongly suggested. SMD’s leadless 
components behave extremely well 
at high frequencies. And, to effec- 
tively use SMD components, a 
printed circuit board should be 
employed, as shown in Figure 3. 

Some leaded components are 
also utilized in this project. The 
board is a mere 1.95” x 1.50” and 
is half the height of a battery pack, 
so it should fit comfortably in any _ 
handheld enclosure. A parts list is 
shown in Table 2. 

Don’t despair if you have not 
assembled SMD devices before. For 
ease of assembly, the SMD compo- 
nents chosen for the board are the 
largest available — the 1206 size. 


“You'll have to solder them first 


before assembling the leaded com- 
ponents. 

SMD assembly requires a fine 
point, low wattage iron, tweezers, 
and fine 63/37 solder. A small mag- 
nifying glass to check solder quality 
is very helpful. Assembling SMD 
devices presents some challenge 


4°AA 


since they are not mechanically 
secure to the board as you try to 
solder them. 

An easy way to solder them to 
the board is a three-step process: 
Frist, slightly wick with solder just 
one of the board pads and, while 
keeping the pad warm with the iron, 
attach the component. The compo- 
nent is secured now to the board, 
which frees one hand. Second, you 
solder the opposite side of the com- 
ponent. Lastly, you come back to 


Hl 


RS 34.6k 1% 


The regulator circuit is very simple; 
a single IC is used. 


R4 100k 1% 


the first side — which may have a 
poor solder joint — to retouch it and 
to achieve a bright nice solder. 
Tantalum capacitor polarity is par- 
ticularly important, and it is marked 
with “+” signs on the board. 


Leaded components are assem- 


bled next. Although the board has 
plated thru holes, for good assem- 
bly practice ensure that the devices 
are soldered to the component 
(top) side, as all signals run there. 
This recommendation extends to 


the IC pads. You may need to 
retouch a few pads. The bottom 
layer is mostly used as a ground 
plane. The diode’s polarity is 
marked with an arrow. The battery 
pack and the on/off switch are 
assembled outside the board. 

After doublechecking your 
assembly, it is time to test the cir- 
cuit prior to hooking it up to a digi- 
tal circuit. Switch-mode power sup- 
plies always require a load to func- 
tion properly so, for testing purpos- 


es, attach a 68-ohm, one-watt resis- 
tor to the output. Power-up the sup- 
ply using fresh alkaline or fully 
charged NiCad batteries. With a 
voltmeter, ensure that the output 
voltage is correct. Now you are 
ready to hook up a real load. 

A note about switch-mode reg- 
ulators: they produce high frequen- 
cy ripple on the output. The capaci- 
tor values as shown in the schemat- 
ic will produce about 400 mV ripple 
worst case, with full load and mini- 
mum input voltage. Supplemental 
capacitance may be added to the 
regulator or at the point of load to 
reduce ripple. The latter solution is 
preferable, as it will also provide 
some necessary decoupling to the 
load. 

Although this project does not 
produce excessive EMI due to the 
tight layout and generous ground 
plane, if interference is detected, 
just slip a ferrite bead through both 
the output leads. And a last recom- 
mendation: Always doublecheck 
that batteries have not been 
installed backwards. 

To avoid efficiency penalties 
due to the voltage drop of a series 
diode, reverse polarity protection 
has not been provided in this pro- 
ject. If you determine that the fea- 
ture is essential, employ only a 
Schottky diode as it provides a 
lower forward voltage drop. NV 


—$$$______> 
See PCB patterns on page 70. 


Metric 


Equipment Sales, Inc. 


(NT * BUY oS 


¥, 


>We... 
Will buy your surplus equ 


800-432-3424 


Fax: 510-264-0886 
www. metricsales.com 


iw™ 


Scopes, Meters, Analyzers, Power Supplies, Signal 
Generators, Counters, Recorders and more 


Hewlett-Packard, Tektronix, Fluke, Dranetz, TTC, Anritsu, 
Wavetek, Keithley, and more 


Test & Measurement Instruments 


Over 7000 Models * 6-Month Warranty 
Save 30-90% * 5-Day Free Trial 


Write in 74 on Reader Service Card. 


ALL CABLE NEEDS 
SE HABLAN ESPANOL 


CONVERTERS 


ALL BRANDS WITH REMOTE 


TOLL FREE ORDER LINE: 


1-B00-361 406 


HOOK-UP HELP LINE: 


1-847-233-0621 


NO ILLINOIS SALES 


=," 


COMPETITIVE 
PRICING 


HOURS: Mon. thru Fri. 
9-6, Sat. 10-2 
30-DAY MONEY BACK 
GUARANTEE 
1 YEAR WARRANTY 


PO. BOX 1494, ADDISON, IL 60101 


Write in 72 on Reader Service Card. 
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AST GLOBAL ELECTRONICS 


24529 STATE HWY. 408, CAMBRIDGE SPRINGS, PA 16403 
VOICE 814-398-8080 - 1-888-216-7159 - FAX 814-398-1176 


VIEW COMPLETE LISTING AT: . IF WE DON’T CARRY IT... WE'LL FIND IT 
http:/Awww.astglobal.com QUICKLY ... AT REASONABLE PRICES. 


HP 8443A, Tracking Generaior, IKH2-T10MHz oo... 

HP G4458, Auto Presalector, 1.8-18GHZ.........-.- ee eens $350 
HP 8557A/180TR, Spectrum Analyzer, .01-350MHz ........... $250 
HP 601A, Sweeper Generator, .1-110MHz... 2... ce. $400 
HP 8614A, Signal Generator, 800-2400MHz, AM/FM Leveled . .. . $300 
HP 8616A, Signal Generator UHF, 1.8-4.5GHz, +10-1260B, 


HP 66408, Signal Generator, .5-1050MHz, Opi. 002/001 or 003. $1,800 
HP 86408, Signal Generator, 5-512MHz, Opt 001 of 003... ... $700 
HP 86600, Frequency Synthesizer wS6600//8660 1 A/866328.. . $2,500 
HP 8743A, Retlection Test Set, 2-124GHz ........... 0c. c ces $200 


4 HP 59501A, HP-1B Isolated D/A Converter .... es peaainc. 
Fluke 6050A, DMM 4-1/2 Digit wo Battery Pack... “gta Napeo ATE15-S0M, Power Supply, 0-15V @ SOA ‘on 
Fluke 65204, OMM 5-1/2 Dig .......... apace yoallees $275 RIGS dah hess cacnaiceiintaadlesivsacvenshape ase 
Fluke 600A, DMM 4-1/2 Digit wio Battery Pack... 2... $100 Kepco ATESS-5M, Power Supply, 55V @ SA................. $360 
Fluke 800A, DMM 5-1/2 DIG... cscceeeeeees ...$125 _Kepco BVP100-4M, Bi-Polar Power Supply, 0-100V @ 4A 
Fluke 9010A, Micro System Troubleshooter... ccce sees 8375 GONE. 5 5 vac c cnc san csbsnssencesinnassyepunyas $375 
een ens oad Kepeo JOE 36-1SMVPT, Power Supply, 0-38 @ 15A (metered) .. $275 
TO50MHZ . + TUVTSTTSTILI TTT Tee Tee Ti Tete JOE 36-3MVPT, Power Supply, e (metered) Hay 7S 
parma atcha =: Sar ieovie soca tis edt ea Paar sea: . 


HP 141T, Spectrum Analyzer wiBSS2QRSS6A. 20H2-3OOKH2. .. $1: fon Generator PUGH... ....--erasrnerees 


Polorad SPNH, Signal Generator, 20H2-20KH2............... 9275 
INVENTORY REDUCTION SALE | ne eon uae am 


PRICES SLASHED Rockland 1022F, Dual HilLo Fiter ...... oes 1S 


UP TO 50% Noun onpeo cornice aii 


Sencore SC81, Scope (/00MHz)} wio Probes, Dual Trace... . .. $400 

HP 141T, Spectrum Analyzer wBS52BV85548, 1KH2-1.2GHz... $1,700 Sencore SC3100, Wavelorm Analyzer (like New) ............ $1,800 

HP 1417, Spectrum Analyzer wWESS2BVB555A, 10MHz-18GHz . — Sencore TVA92, TV Video Analyzer... 2... o cee cee eee $1,100 
ee OPP Pee ee ba A ial 


HP S600, AlWONUGON.. 6... eeecceeescessveees oo. 87S Tek DMSOIA, Plugin OMM, 4122 Dig... .c.ccsce oes $198 


HP 400EL, AC Vobeter, 1OH2-10MHZ. ooo... ceeeee eo $150 Tek DMS02, Plugin DMM; 4-1/2 Digit... .......e-2.- +06 $180 
rf aig = ena ea S175 Tek FGS01, Pugin Functon Genera, OOTHE-IME $175 
Se = ‘s Tek PG501, Plug-in Pulse Generator, SHz-S0MHz............. $175 

Tek PS501-1, Plug-in Power Supply... 0... sc ccc ees eee eens 


Tek PSSOGA, Plug-in Power Supply Triple... cece ere 
Tek 01-502, Plug-in Optical impulse General (unused)... .. . 
‘Tok 7922, Scope (15MHz), Dual Trace, nice... ......,...... $175 


Tek 7A18, Plugin (75MHz), Dual Trace AMP. ......... cesses 
HP 33308, Automatic Synthesizer, ccecseevseee $295 Tek 7A19, Plugin (B00MH2), Single Trace AMP ...... 5.6004 $100 
HP S400A, True AMS Volmeter, 10H2-10MHz, tm\V-300V ... .. $125 Tok 7A26, Plug-in (200MHz), Dual Troe AMD.......--. 6.000. $100 
Tek 7B50A, Plug-in (150MHz), Time Base. ...........ccecee es $75 
Tok 7B53A, Plug-in (100MHz), Dual Time Base... .. . oo $100 
Tek 7870, Plug-in (200MHz), Time Base 2... o.oo... $80 
Tek 7880, Plugin (400MHz), Delayed Time Base . . $100 
Tek 782A, Plug-in (500MH2z), Oual Time Base. $125 
Tek 7011, Phig-n Digtal Delay........ . $125 
Tok 7013, Plug-in DMM 3-1/2 Dig... 66. ceceese ees $100 
Tek 7015, Plug-in Counter/Timer, OC-225MHz oe. $175 


Tek 7L13, Spectrum Analyzer, 100KH2-1.8GH2 ..........-.. 


Tek 453, Scope (GOMHz), Dual Trace... cece eee 

Tok 465, Scope (10OMHz), Dual Trace... . sce ccceenve es 425 
Tok 4658, Scope (100MHz), Dual Tract... eee eee eens 75 
Tok 486, Scope (100MHz storage), Dual Trace............... $578 
Tek 475, Scope (200MHz), Dual TCS... .. es eseereereees #75 
Tek 475A, Scope (250MHz), Dual Tm08 ...... 5s. ssereeevees $625 
Tek 485, Scope (SSOMHz), Dual TCR... sss esaseeeveees $700 
Tek 492, Opt. 2 Spectrum Analyzer SOKH2-21GH2........... 


Tok 2215, Scope (GOMHz) Dual Trace... .. 5. sc ceserreveres $450 
Tek 2235, Scope (100MHz) Dual Trace... 6... cee e eens $80 
Tek 2247A, Scope (100MHz) Dual Trace wi 

BER SUF Shaabitowan ch edeca> Ree 
Tok 2336, Scope (100MHz}) Dual Trace ............ SPECIAL $525 
Tok 2445, Scope (150MHz), 4-Channel Cursor Readout. . .... . $1,100 
Tek 2445A, Scope (1SOMHz), 4-Channel Cursor Readout . .. . $1,400 
Tek 2465, Scope (300MHz), 4-Channel Cursor Readout. ...... $1,600 
Tek 7104, Scope (1GHz), Dual Trace... ..... 6... ccc ce es $1200 


(1GHE WAISGA Opt Ap w0tA 8 150A $1,000 ke $225 
deeees . ‘Tok 7904, Scope Mainirame (S00MH2) ........ ee esse eeees 
HP BI65A Sig Source, ‘imillktz-SOMHZ..... $1,450 Wavotek 145, Pulse/Function Generator, 001-20MH2...... $300 
~sovsos= SRE) Wave 185, Ln Log Sweep Generator, OODTH SMH... $300 
Wavotek 268, Synthesized Function Generator, 20-20MH2 


HP 62038, Power Supply, 7.5V @ 3A (metered) 
HP 62058, Power Supply (dual), O40V @ 3A, 0-20V 
8A 


HP B411AD18, Frequency Converter .{1-18GHZ.............- 
HP BAVAA, Polar Display... ec ccceceeeesenvseneesvees . ete cayeestvivaveatiaaiue ; 


* 60-DAY WARRANTY 
* 10-DAY RIGHT OF RETURN 
* SATISFACTION GUARANTEED 
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FIGURE 3. Suggested board layout. Components and most of 
the traces go on the top layer, the bottom layer is used mostly 
as ground plane. 


TrTEeCcH FKFoRuUhN 


Continued from page 55 


ANSWER TO #29910 - FEB. 1999 
Part 1; A quick and expensive 


wwwe.ari.net/avt-inc/ They have 
OBDII related adaptors for desktops 
and portable computers. 

Look for a 19-pin Dtype connec- 
tor under the area of the steering 
wheel, under the dash if you see it, 
then your vehicle OBDII compatible. 
Once you have the software and 
hardware, you will be able to 


Terminal Wire Color 

3 Violet/Brown 

4 Black/Light Green 
5 Black/White 

6 Light Green 

7 Pink 

11 White/Black 

14 Pink/Light Blue 
16 Pink 


ANSWERS TO #2994 - FEB. 1999 
The. ZN414 and ZN416 are 

obsolete, so buy them while you can. 
They have been available 

recently from Nuts & Volts advertis- 


http:/ /www.halted.com/ 

They also have a Sacramento 
location. 

If Halted runs out, Oatley 
Electronics (Australia) sells an 
MK484 part which they claim is the 
same as a ZN414: 

Oatley Electronics 
P.O. Box 89 

Oatley NSW 2223 
Australia 


(orders) or at 513-531-4499 [infor- 
mation). 

Brian Pliler 

Baxter Springs, KS 


ANSWERS TO #39912 - MAR. 1999 

Although you could design and con- 
struct a suitable voltage step-up circuit 
(Maxim sells several DC-DC step-up con- 
troller ICs), it would be much easier to 
purchase a 12VDC to 115VAC inverter 
at one of the discount stores. 

These are small electronic prod- 
ucts that plug into the car's cigarette 
lighter and provide 115V/60 Hz main 
power for PCs, TVs, VCRs, or whatever. 
Be sure to get one that has a wattage 
rating that exceeds your worst case 


solution would be to check AVTinc at 


jpg bo Data 
Link 


Courtesy of Chrysler Corp. 
ATA LINK CONNECTOR TERMINAL IDENTIFICATION _ 


BCI Receive (TCM) 


read/erase fault codes and get a 
live sensor and actuator data with 
the engine running. 

On vehicles with automatic 
transmissions, the same computer 
also runs the transmission such as 
Fords E40D or GMs 4L80E that are 
used in the pickup trucks. Some 
Chrysler/ Dodge products use a sep- 
arate computer to run the transmis- 
sion 


Part 2: If you are going to do it 
yourself, you 
would still need 
erminals ‘he diagnostic 
equipment, plus 
another computer 
to watch the serial 
data and record 
the commands 
that are used to 
activate the vehi- 
cles computer to 
send the fault 
codes or to send 
the live data from 
the*sensors and 
actuators. Either 
way, it's going to 
be expensive. 

Dan Hockey 

via Internet 


Function 
CCD Bus (+) 
Ground 
Ground 

SCI Receive 
SCI Transmit 
CCD Bus(-) 


Fused B+ 


oatley@worid.net ; 
Phone: +61-2-9584-3563 
Fax: +61-2-9584-3561 


http:/ /www.ocatileyelectronics 


vi David DiGiacomo 
San Francisco, CA 


ANSWERS TO #2994 - FEB. 1999 

AM radio receiver chips ZN414 
are available from Ocean State 
Electronics, 1-800-866-6626 for 
$7.95. 

They also carry FM Receiver ICs 
TDA7000 for $9.95, and Signetics 
NEGO2AN- mixer-oscillator for 
superhet receivers and ferrite 
antennas. Look at their ad in Nuts & 
Voits Magazine in the Feb. '99 on 
page 42. 

Joe Kish 
Clackamas, OR 


load. 

On a trip to Walmart, | found a 
140-watt unit (more than enough 
power for a typical laptop PC) for 
$39.00, but if you watch for a sale you 
can get low wattage units for as little as 
$25.00. 

Thomas Black 
Folsom, CA 


ANSWERS TO #39912 - MAR. 1999 

Probably the safest way to 
secure 18 volt DC for your computer 
would be to purchase three small to 
mid-size six- volt lead-acid batteries 
frorn a supplier such as H&R, 1-800- 
848-8001 which start at $8.00 
each for the four-amp hour lead-acid 


Y2K PLANNING? 
USING BATTERIES? 


GET AN E-METER 
From $200 


OEM's: Call for free 
applicati ist 


Fits2" hole Up to 1000 Amps 


@500 Volts! 


Here's why every Y2K battery bank needs an E-Meter - the world's 
most popular DC energy monitor: The multi-color bar graph shows 
battery status at a glance. The bright digital display reports Volts, Amps, 
Amp-hours, Time Remaining, - even Kilowatt-hours. Reports histori- 
cal information including battery Charge Efficiency, number of dis- 
charge cycles, deepest depth of discharge and average depth of dis- 
charge. The optional Low Battery contact can optimize your genera- 
tor run times for charging and RS232 output is available for remote 
sites. 


Don't be afraid of Y2K - be ready with an E-Meter! 
Cruising Equipment 


5245 Shilshole Ave. NW, Seattle, WA 98107 
(206) 782-8100 Fax: (206) 782-4336 
http://www.cruisingequip.com 

Write in 119 on Reader Service Card. 


Quality Computer Towers 
AT Style Cases (Not ATX) 
Full (260 Watt)(11 bays) $35.00 

Mid Size (230 Watt)(7 bays) $20.00 

Mini Size (230 Watt)(6 bays) $17.00 


SCSI Hard Drives 
New 2.1 Gig Seagate 
$80.00 
New Micropolis 1.53 gig 
$50.00 
IBM 4 Gig WIDE Differential 
$100.00 ea. 


Dealer Special 
Designer Mouse 
3 button Serial Mice 
$120.00 per case of 8O 


Lots of MicroWave Goodies in Stock 


Brand New Wavetek 907AF Frequency Generators 
Range 7-12.4 GHz $900.00 
HP Direct Reading Frequency Meter 
#R532A 26.5-40 GHz New $450.00 
SMA Attenuators - Stepper Motors 


Electro Mavin 
800-421-2442 or FAX 310-632-9867 
E-Mail john@mavin.com — 
Visit Our Web Site for More Info and Specials 
http://www.mavin.com/mavin. htmi 
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WE BUY & SELL! 


Cf, 
SALES COMPAN 


2176 E. Colorado Bivd. 
Pasadena, CA 91107 


Take advantage of our special purchase on TEST EQUIPMENT 


MILLIOHMETER 


battery and $20.00 for the 10-amp 
battery. 

You can charge these batteries 
individually from your generator, and 
then connect them in series for your 
computer, Using this method over 
the DC to DC converter means that 


HIGH PRECISION DIGI- 
TAL MULTIMETER 


HEWLETT PACKARD, 

Model 4328A. Designed to [ 
measure very low resis- : 
tances. Measurement range ‘ 
1m ohm to 100 po oo 
Resolution 20 u ohms 
Analog meter readout. Ideal for 

meas: CORA rescence Of eosichien: oF relays. THis 


uring 
unit is also useful for measuring the resi 
devices. 


, but probably i 
Hewlett Packard.) Power input: 115-230 VAC 48-66 Hz, 
5 VA max. Dimensions: 5-1/8" wide x 11-1/2° deep x 


6-1/2" high. 
Stock #TE9812 $200.00 


200,000 COUNT DIGITAL 
MULTIMETER, FLUKE, 


timeter. Basic accuracy 

+.005%. 15 ranges DC volts: 

+200 my to +1200 in 5 ranges accuracy +.008% or 
better. AC volts: Dee Bs al pt Pallant 
Accuracy +1% or better depending on frequency and 
range. Resistance 200 ohm to 20 meg ohms in 6 ranges. 
Accuracy +.02 or better. Input impedance: 1000 meg 
ryt aye tee te 2 meg ohms on AC ranges. 


there is a zero power loss due to 
switching or resistance, with a 
99.99% safety factor over voltage 
fluctuations or parts failure. 

The battery is a tried and true 
method of accomplishing a stable 


ANSWERS TO #2991 - FEB. 1999 

These garage door obstacle 
detectors typically use an infrared 
LED light source in the transmitter 
with a matched infrared receiver, 
The most effective arrangement 
{used in TV and VCR remotes) puls- 
es the IR LED at around 40KHz, This 
helps to avoid interference from 
ambient light sources. 

Several manufacturers make 
small receiver modules for around 
$3.00 which are tuned to accept 


Has fe overload 


3600 RPM DC MOTOR WITH OPTICAL ENCODER PACIFIC SCIENTIFIC, #4VM82- 
004-4. 30 volts nom. input voltage. Permanent , reversible servo motor. Has 
Hewlett Packard optical encoder. Ball bearings. No load s| 

pm. yg oer seunerat td rbeadadag bear 


Encoder 


input hafts: is 
9/8" dia. x 3/4" long. This shaft is tapped on the end 8X32 tpi. Rear shaft is 1/4” dia. x 7/16" long. This shaft has dual 
flats mounting holes on front. A 3-3/16" dia. cen- 
tering pilot is also provided on the front face. Dimensions; 4” dia. x 5-1/2" long (excluding shafts.) 


woe hogegrnpdae sib pd across. Motor has four 8X32 tpi tapped 


Stock #DCMES850 $79.50 


TOLL FREE: 1-800-325-9465 
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VWVWvVv. Laat pazusa.com 


INTEL 486DX2-66 (Sv) CPU. 

INTEL 4860X4-100 (Sw kit) CPU....... 

INTEL PENTIUM 83Mhz OVERDRIVE 
INTEL PENTIUM 133/166 CPU... 


1Mx9-70 SIMM. $10 
4Mx9-70 SIMM. coves $19 
1Mx32/36-70 72-pin SIMM (4MB). $1045 
2Mx32/36-70 72-pin SIMM (8MB). $19/25 


at oer Upgrade your hard drive beyond 540MB 
without the expense of a new Bios. $29.95 


486DX4 KIT. Upgrade your old 5V 486 CPU with this 
AMD DX4-100 CPU+5v Adaptor+CPU Fan $65.00" 


MMX ADAPTOR. Allows 3v Pentium boards to accept 
MMX CPU. Adaptor for intel or Cyrex CPU $30.00 


IMB KIT(2-256x16)}2CAS SOWZIP...$18/35 
1MB KIT(2-256x16) 2WE SOWZIP )...$19/36 


64Kxt-15ns 22-DIP $5.50 
32Kx8-25/20/15ns 28-DIP........$3/2/2.50 
64Kx8-15ns 32-DIP... $6 
128Kx8-15/20ns 32-DIP narrow. $12 & up 
128Kx8-18/20/25ns 32-DIP wide.$12 & up mnt VERA WARRANTY ON PITS € LAOR™ 


PACKARD BELL 
. 486 to Pentium motherboards J, 


PRICES SUBJECT TO CHANGE WITHOUT NOTICE — TERMS: 
VISA/MC — MINIMUM ORDER $20 — SHIPPING & HANDLING: $7 MIN. 
ORDER LINE: (800) 586-4199 


LA PAZ ELECTRONICS INT'L 
P.O. BOX 261095, San Diego CA 92196 
TEL (619) 586-7610 FAX (619) 586-1482 
e-mail: lapazusa@pobox.com 
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Celeron 300A, ATX M/B, 1.44 FDD, 
2GB-HD, 8MB Video, 56K Fax Modem, 36X CD ROM, 
Mid tower ATX case. Best value! $595.00 


Pentium tl - Intel 
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complet tection and isolated inputs. 
Power input 110/230 VAC 50/60 Hz 8 watts. Built-in car- 
tying handie that also acts as a tilt-up base. Dimensions: 
3-1/2" high x 9" wide x 12-1/2" deep. 


40KHz pulsed IR signals, and reject 
other light squrces. They typically 
run from a SV supply, and have 
three pins: +5V, signal, and ground. 

One such receiver is the 
GP1U52xX, which is manufactured 
by Sharp, and is also sold by 
RadioSheck as part #276-0137 or 
#276-137B. You can find a copy of 
the data sheet at http;//support 
.tandy.com/support_supplies 
/17533.htm. 

If you want to build transmitter 
and receiver circuits using this mod- 
ule, there is a lot of information avail- 
able on the (Internet. See 


http:/ / www.seattlerobotics.org/ 


THIS IS THE ONE YOU 
HEARD ABOUT! 


* Mini Mag Reader 

* Lightweight (67g) 

* Compact (approx. 3- 

3/8 x 1-1/4 x 1-1/4) 

* Operates on CR2032 lithium batteries 

* Stores 100 2-track ANSI mag swipes 

* Easily downloads to DOS-based PCs 

* Mini Reader comes complete w/PC 
cable, software, batteries & 
instructions 

* Warranty included 


To order call: 
LIFELINE ELECTRONIX, INC. 
(818) 994-1683 
Or email us at: 
lifelineelectronix@yahoo.com 
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platform for power especially if every 
watt is important to you due to your 
remote living status. Even the best 
DC to DC converter will waste some 
power in switching no matter how 
efficient they have become. 

NiCds can also be used and 
placed in a series/ parallel configura- 
tion to accomplish both the current 
and voltage requirements that you 
seek, but they generally cost more. 

Chris 
Bieber, CA 


guide/infrared.htmi for an example 
of both transmitter and receiver cir- 
cuits. 

If you have access to a PIC pro- 
grammer, a very simple circuit can 
be built using the i eight- 
pin PIC 12C508, which is used for 
both generating the 40KHz signal 
for driving the IR LED, and for inter- 
preting the IR module's output on 


the receiving end to detect a valid 


signal. 

A circuit schematic, PCB layout, 
and PIC source code can be 
found on the Internet at 
http:/ / www.verinet.com/“dic/ pro 
jects/ botproj.htm 

Note that the circuit described 
above was originally intended for 
use as an obstacle detection device 
for a mobile robot, with both the IR 
LED and the IR detector module 
mounted to the PCB. 

For your application, you should 
be able to simply attach the IR LED 
to the end of a twowire cable, 
rather than to the PCB. 

For the resistor which is in 
series with the IR LED, | would try 
experimenting with different values 

until you get the desired range. 

Regardless of the circuit you 
choose, if you intend to use this out- 
doors you will want to ensure that 
you protect the IR receiver from 
ambient sunlight as much as possi 
ble, since sunlight contains enough 
IR energy to swamp the receiver, 
making the IR light coming from the 
LED virtually indistinguishable. 

Under these conditions, you 
should consider shielding the 
receiver with a black tube that is 
opaque to IR light, and placing the 
LED emitter in such a way as to 
point into the open end of the tube. 
tt also helps if this tube is threaded 
on the inside to reduce the amount 
of ambient light that is able reflect 
off the inside of the tube and make 
its way to the receiver. Placing lens- 
es in front of the LED and/or 
receiver may also help. 

For further background infor- 
mation on IR transmitters and 
receivers, check out http://www 
wirz.com/tutorial/IR/ index.htm. 

Another good source for IR cir- 
cuits, in general, is http;//godot 


ttuniv.szczecin.pl/~ mjaskula/tomi/ 
opto.html. 

Mark Winters 

Orem, UT 
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ANSWERS TO #2991 - FEB. 1999 

A beam breaking alarm can be 
fairly easily made with an Infrared 
(IR) receiver/demodulator module 
as used for IR remote controls. 
RadioShack sells an IR receiver mod- 
ule #276-137. It includes an applica- 
tion note with a circuit which will 
function just.as you have described. 

| have, in fact, built a garage 
door entrance alarm using a slightly 
modified version of this circuit. 
Referring to the figure; for continu- 
ous operation remove S1 and short 
the connections to it. 

A +5 VOC power supply can be 
substituted for Bt 1, so the transmit- 
same power source. if SV is used, 
R11 should be changed from 150 to 


ANSWERS TO #2991 - FEB. 1999 

| have used this circuit in a stop 
watch for the Pinewood Derby, | think 
it will meet your needs. The parts are 
all available from RadioShack 


ik TRAN 


yi 
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50 ohms. The output of the LM567 
tone decoder is an open collector 
(pin 8} and is turned on when the 
receiver is detecting the modulated 
IR beam from the transmitter, This 
means that the output goes high 
when the beam is broken. 

A 4.7K resistor can be substi- 
tuted for R2, LED 2 if a TTL compat- 
ible signal is desired from the tone 
decoder. Two IR LEDs can be conr- 
nected in series (R17 is changed to 
10 ohms) to get a wider beam pat- 
tern and more range between the 
transmitter and receiver. 

In my application, the transmit- 
ter and receiver are separated by 
20 feet! 


If you need a switch closure, put 
a buffer and relay at the IR receiver 
output. 


R RECEIVER 


276-137 


Go Wireless With Our Modules 


SILRX/TXM TX2/RX2 


SILRX — $26.00 ea. TX2 — $19.50 ea. 
TXM — $15.50 ea. RX2 — $38.50 ea. 


The TXM and SILRX modules are a trans- The TX2 and RX2 radio transmitter and receiver pair 
mitter and receiver pair which can achieve a one- implementation of a data link at up to 
way radio data link-up to a distance of 200m 
over open ground, 

Both units are supplied in space-saving sin- 
gleinine packages and offer SAW controlied, 
wide band FM transmission/reception, 

The modules are particularly suited to bat- 


use in portable, battery- 
powered applications such as 
hand-held 


900 MHz 
AVAILABLE JAN “99 
BiM — $69.00 ea. 


The BiM module integrates a low-power 
UHF FM transmitter and matching superhet 
receiver together with data recovery and 
TX/RX change over circuits to provide a 


RPC — $99.00 ea. 


The RPC module is an intelligent transceiv- 
er which enables a radio network link to be sim- 
ply implemented between a number of digital 
devices. The module combines an RF circuit 
with processor-intensive low-level packet format- 


Lemos International Co., Inc. 
65 Southbridge Street, Auburn, MA 01501 
Phone (508) 798-5004 @ Fax (508) 798-4782 
www.lemosint.com @ lemosint @ma.ultranet.com 
All products available in either 418 or 433 MHz 
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Turn Your Multimedia PC into a Powerful 
Real-Time Audio Spectrum Analyzer 


Features 

* 20 kHz real-time bandwith 

* Fast 32 bit executable 

* Dual channel analysis 

* High Resolution FFT 

* Octave Analysis 

* THD, THD+N, SNR 
measurements 

* Signal Generation 

* Triggering, Decimation 

* Transfer Functions, Coherence 

* Time Series, Spectrum Phase, 
and 3-D Surface plots 

* Real-Time Recording and 
Post-Processing modes 


Applications 

* Distortion Analysis 

* Frequency Response Testing 
* Vibration Measurements 

* Acoustic Research 


System Requirements 

* 486 CPU or greater 

* 8 MB RAM minimum 

* Win. 95, NT, or Win. 3.1 + Win.32s 
* Mouse and Math coprocessor 

* 16 bit sound card 


www.spectraplus.com 
Pioneer Hill Software 
PHS 24460 Mason Rd. 
* 44 Poulsbo, WA 98370 


EIR Spectra Plus 
a subsidiary of Sound Technology, Inc. . FFT Spectral Analysis System 


Sales: (360) 697-3472 Fax: (360) 697-7717 


Priced from $299 


(U.S. sales only — not for export/resale) 


DOWNLOAD FREE 30 DAY 
TRIAL! 


e-mail: pioneer @telebyte.com 
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In this column, I answer questions about all aspects of electronics, 
including computer hardware and software. This column doesn't 
replace the Tech Forum that you've grown to love and support. 
Instead, it will supplement it, so feel free to participate as always with 
your questions and answers. You can reach me at TJBYERS@aol.com, 
TJBYERS@juno.com or by snail mail at Nuts & Volts Magazine, 430 
Princeland Ct, Corona, CA 91719. 


What's Clip: Plenty of projects: FM transmitter with latch- 
ing receiver for alarm applications, a 30-minute watchdog 
timer, battery-operated phone ring tester, and battery-pow- 
ered event sequencer. More on hard-to-find parts and 
schematics, including video game schematics and pinouts. 
Reader feedback on propane generators. 


Mailbox Monitor 


Q. Do you know of anyone who builds a device that announces when the 
mail person has delivered, something similar to Kenton Chun's 
"Electronic Mail Is In-Dicator" that appeared in the Jan. '98 issue? It's for 
my Grandpa, who is 84 years old. Every day he walks to the mailbox, 
nearly 1,000 feet from the house, to check the mail — often more than 
once. | know the walk is good for him, but after four trips (when the mail 
is late) he grows weary. Grandpa and | are both experienced ham opera- 
tors, and neither believe a doorbell transmitter like that described in the 
Jan. '98 issue can span this distance. Do you have a better solution? (P.S. 
I'd like to make it for him in time for Christmas, as a present.) 

Mike Kirby KB7QWA 

via Internet 


A. | know for a fact that the wireless doorbell chime won't cut it. I 
have one, and the signal grows weaker with each passing day — it's 
down to 30 feet now! | know you're under a time crunch, so | didn't 
have time to test the circuit below. Given the fact that you’re a ham, | 
trust you can cut and try this transmitter without too much trouble. 
It's an FM 
transmitter that 
should span the 
1,000-foot dis- 
E tance; if not, 

U6 th reduce the 220- 
ohm resistor to 
‘sr 100 ohms to 

increase the out- 
put power. The 
antenna is a two- 
foot hank of insu- 
lated wire. S1 is 
—— —————— a mercury switch 
attached to the door of the mailbox. When the door is opened, the 
switch triggers the two-second timer, which applies power to the 


“wt ~106 MHz 


ELECTRONICS 
= Oo & A 


eeeveeecesece With TJ Byers 


audio and RF oscillators. (The first IC prevents the transmitter from 
continually sending should the mail carrier leave the door open.) The 
receiver can be any FM radio tuned to about 106 MHz. You can fine- 
tune the transmitter's frequency by expanding or compressing the 
windings of L1. If you're not in the room when the alarm goes off, 
though, you won't hear the beep. The solution is to add a latching 
indicator to the receiver. Simply plug the indicator circuit below into 
the earphone outlet, and adjust the volume control so it responds to 
the mail only, and not static. If you have a mute/squelch switch, turn 
it on. 

The latch is a simple 
LM311 comparator with a 
strobe input. When the com- 
parator output goes high, 
indicating an alarm tone, it 
turns on the 2N3904 transis- 
tor, which locks the output 
high. A flashing LED (Radio 
Shack 276-036) lets you know 
the mailbox has been opened. 
y 7 Pressing SI resets the LED 
and readies the circuit for the 
next mailbox invasion. If you 
don't have a radioy you want to sdorifice you can build the simple FM 
receiver shown below. 


The TDA7000, available from Ocean State Electronics (1-800- 
866-6626; http://www.oselectronics.com), is a complete FM receiv- 
er in a single 18-pin DIP. It contains a local oscillator and a mixer, a 
two-stage active 70-KHz IF filter followed by an IF amplifier/limiter, an 
FM demodulator, and an audio muting circuit controlled by the IF. All 
that's needed are a handful of capacitors and an audio amp. This cir- 
cuit is an excellent companion for the mailbox alert transmitter, and 
can even be used as a cheap "Walkman" radio if you wish. 

(Editor's note: Like most questions, | responded to Mike's via E- 
Mail. A few days later he mailed back to say that the transmitter 
works just fine, and that he had it working in time for Christmas.) 


EP-PIC (16CSx.61,62x,71,64) $49.95 


Fast- Programs 27C010 in 23 seconds =| ep-picea (16C82-5,72-4) 


Portable - Connects to PC Parallel Port 

Versatile -Programs 2716-080 plus EE 
and fiash (28, 29) to 32 pins 

Inexpensive - Best for less than $200 


EP-51  (8751.C51) 
EP-11E (68HC11 E/A) 
EP-11D (68HC71103) 


® Correct implementation of manufacturer 
specified algorithms for fast, reliable 
programming. 


@ Easy to use. menu based software has 


binary editor, read, verify, copy, etc. 
Free updates via bbs or web. 


@ Full over current detection on all 
Oe ote ere ec nee 
bad chips and reverse insertion 


M?L Electronics 


970/259-0555 
Fax:97 


'0/259-0777 
361 S Camino Del Rio #119 
Durango, CO 81301 


© Broad support for additional devices 
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Equipment Management Technolog 
From Acquisition to Disposition 


% GENT 


SS 
est and Measurement Equipment 


We inventory HP, Tektronix, Fluke, Anritsu, Wiltron, lwatsu, Wavetek, 
GenRad and many other manufacturers. Our product lines include RF 
& microwave, oscilloscopes, generators, supplies, communications, 
voltage and frequency standards. Call us now for a quote! 


Tel G5QH31+1700) * Fax G50%631+1200 * mals emt com 
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Hello? aoe |. Watchdog 7 Timer 


Q. | build various electronic projects for the professors here at Dartmouth. 
When students use projects that require batteries, they often fail to turn 
them off. As a result, the batteries fail early. If | could find a chip or a sim- 
ple and inexpensive circuit that would disconnect the batteries after 20 or 
30 minutes of inactivity, it would save us a lot of money in battery replace- 
ment. Do you know of such a device or circuit? 
Carl Breuning 
Dartmouth College 


A. This question took a bit of research because of the long time-out 
period and low power requirements, but I finally found what you're 
looking for: the ICM7242, a long range fixed timer. This IC is available 
from Allied Electronics (1-800-433-5700; http://www.allied.avnet 
.com), Newark Electronics (1-800-463-9275; http://www.newark 
-com), and QuestLink (http://www.questlink.com). Here's how to 
wire it as a "watchdog" timer. 

The ICM7242 includes a 
squarewave generator fol- 
lowed by eight flip-flops. The 
frequency of the oscillator is 
determined by R1 and Cl 
using the formula t = RIC1. 
For example, a 1M resistor 
paralleled with a luF capaci- 
tor results in one pulse per 
second. This frequency is 
divided by 256, which gives 
us an output signal that 
goes low for 128 seconds — 
about two minutes. When 
the trigger input goes high, the out goes low and turns on the 
ECG298 transistor, supplying current to your project. The counter now 
starts counting down. When the last flip-flop turns on, the output goes 
high, turning off the power transistor and the counter. If, however, the 
trigger receives a pulse during the countdown, the flip-flops are 
cleared and the count starts all over. As long as the trigger is tickled 
before the time expires, you have power to the project. Now all you 
have to do is figure out how to stimulate the trigger. Maybe a proximi- 
ty switch, reed switch or IR detector? It depends on the project. Oh, 
the LED is optional and isn't necessary for operation (the 1K resistor 
is). However, it draws no power and lets you know when the project 
is "live." 


Quick SMD Removal 


Q. Since SMD is the wave of the future, how does the home hobbyist 
repair SMD circuit boards? Can you recommend any tools for either sol- 
dering or removal? 


+5¥ - 169 


Don 
Florida 


A. Yes, a new product called Chip Quik SMD Removal Kit, from Chip 
Quik (1-800-836-2447; http://www.chipquikinc.com). See the 
accompanying article ("Safe and Sane SMD Repair") on page 9. 


Ring My Bell 


Q. | have an unusual request in that I need a circuit that will ring a phone. 
It has to be a stand-alone, battery-operated device —sort of a phone ringer 
tester, if you will. | know you’re probably going to say just plug the phone 
in the wall jack and have someone give me a call, but that's not what I 


want. Rebbediig toa friend « of mine at Lucent Technology, the phone line 
has a static line voltage of 48-54 volts DC. When the phone rings, he says, 
there is an additional 70 volts of AC that rides on top of the DC and rings 
the bell. | thought about using a 555 timer at 60 Hz feeding the secondary 
of a six-volt power transformer, but I'm just fishing here. Does such a cir- 


cuit exist? 
Skip M. Plonka 
via Internet 


A. Until a few months ago, | would have gone with a 555 chip, too. 
Recently, though, Supertex (408-744-0100; http://www.supertex 
-com) introduced a single-chip solution called the HV421 High Voltage 
Ring Generator that works off 4.75 to 9.5 volts. Moreover, the circuit 
doesn't require a reversed power transformer — just a single 300 uH 


inductor. Here's a block diagram of the HV421. 
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There are four basic parts to the circuit: DC/DC converter, ring fre- 
quency, level translator, and external buffered output. The internal 
DC/DC converter converts the five-volt.DC input into 68 volts DC. The 
operating frequency of the inverter is controlled by the 1.3M resistor, 
and is typically 35 KHz. The DC/DC inverter is configured in the boost 
mode where the 330 uH inductor is charged to a certain point and 
allowed to collapse, transferring its energy to the Vpp (pin 3) input. 
The ring frequency is variable between 15 Hz and 60 Hz, and is deter- 
mined by the 30M resistor. The ring frequency is typically 25 Hz; 
lower ring frequencies can be generated by using higher resistance 
values. The level translator is essentially a driver that switches on and 
off the external transistors. 


The outputs 
(pins 6 and 7) 
are complemen- 
tary, which 
means only one 
pair of MOSFETs 
can be on ata 
time. When Q1 
is conducting, 
connecting the 
red lead to V+, 

= +) > + = = Q2 and Q3 are 

off and Q4 is on, 

effectively grounding the green lead. When the output logic reverses, 
Ql goes of and Q2 goes on, grounding the red lead; on the bottom 
pair, Q4 turns off and Q3 turns on, connecting the green lead to +V. 
This creates a 68-volt squarewave which triggers the ringer. The ringer 
outputs are active when both the 1.3M and 30M inputs are pulled 
high, either with a push-button switch (S1) or a logic gate. While the 
schematic shows a five-volt source, you can power the circuit from 
four 'C' cells without changing any values. The HV421 is available 


Do You Repair Electronics? 


koi only dG month, voi uli receive a wedaith of tnfoi mation 


Repair data for TV, VCR, monitor, audio, camcorder, & more. 


Over 100,000 constantly updated problem/solutions plus... 
® TechsChat live chat room. @ UL/FCC number lookup. 
© Hot tips bulletin board. 
© Manufacturer information. 


® Private user discussion forums. 
@ Automated email list server. 


To access RepairWorld, direct your internet browser to http://www.repairworld.com 


RepairWorld.com 


Electronix Corp. 1 Herald Sq. Fairborn, OH 45324 (937) 878-9878 
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SOLUTIONS TO YOUR CABLING NEEDS 


Cat.5 -- Enhanced Cat.5 -- USB -- IEEE1284/ 488 / 1394 
Firewire -- High-End Monitor -- Manual & Auto Switches 
Apple -- Custom Ribbon Cables -- Premise Wiring -- more! 
HUGE SELECTION OF SCSI CABLES & ADAPTERS 


Closeout & Overstock Specials (many more at our Website) 
DB25M/CNSOM SCSI cable éff.....52.40 | AT motherboard power extnd......$1.60 
IEEE-1284 A-A DB25M/F 6 feet......$6.00 | 
PS/2 to AT keybd. Adpt. 1 foot...... 
Cat.5 1 4ft. Patch cable, gray.......$2.45 


6P4C surface mount mod jack...$0.40 


Place Your Order Online 24 hrs./day 


fe minimum order, same day shipping on most orders, A+ and CET technician available to answer your questions. 
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: 


from NuHorizons Electronics (888-747-6846; http://www.nuhori 


zons.com), as are the MOSFETs. 
More On Obsolete ICs 


Q. I'm unable to located a SL952 IC that is used in the Heath model SM- 
2420 frequency counter. Do you have information on a source or a substi- 


tute IC? 
George Rooke 
Upland, CA 


A. This chip was made by GEC Plessey Semiconductor. The company 
was recently acquired by Mitel, and the chip was dropped from pro- 
duction. Fortunately, this and many other obsolete and hard-to-find 
ICs can be obtained from: Online Technology Exchange, Inc., 7100 
Gulf Blud., St. Petersburg, FL 33706. 1-800-606-8459; 
http://www.onlinetechx.com 


Video Game Schematics 


Q. | have a Sega Genesis game controller with what appears to be a nine- 
pin female serial connector. My goal is to build an adapter which will allow 
me to connect my Sega game controller to the joystick port of my PC. 
The project seems simple enough if | had the pinout diagrams for the 
Sega Genesis game controller and the joystick port of a SoundBlaster- 
compatible sound card. Can you provide me with this information or 
direct me to someone who can? 

Dom Franzo 

via Internet 


A. I'm not so sure it's as simple as wiring one connector to another, 
but you definitely have to start there. | stumbled across an amazing 
service, called Bomarc Services (307-234-3488; http://w3.trib.com 
/ rollo/bomcat.htm), that publishes schematics for many consumer 
products, from radios to TVs to radar — and game controllers. They 
generate schematics the old-fashioned Howard Sams way — by dis- 
mantling the product piece by piece. It's called reverse engineering. If 
they don't have your particular schematic in stock, they'll gladly cre- 
ate one for you at about $20.00/hr. if you supply the device (which 
you get back in working order). For example, a typical two-chip 
remote control will cost you about $35.00 to reverse engineer. Here's a 
sample of their work, which not coincidentally, is a schematic of your 
Sega Genesis game controller. 
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NOTE: All pull-up resistors = 10 K che 


Many more like this are available for a reasonably priced $1.50 
each. The product catalogs, divided into 21 categories, cost three for 
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Packs & Charger for YAESU FT-50R / 40R / 10R: For ICOM IC-2SAT / W2A/3SAT / 4SAT etc: 
FNB-40xh simruai = 7.2v 650mAn $41.95 


FNB-47xh oaey 7.2v 1800mAh $49.95 For ICOM 02AT etc & Radio Shack HTx-202 /404: 
tl 95 BP-Sh pack B4Av 1400mAh $32.95 
For YAESU FT-51R/41R/T1R: . 's 9. 
ia 9.6: 9.95 For KENWOOD TH-79A/42A/22A: 
For YAESU FT-530 / 416 / 816/76 / 26: PB-32x) pack came 6.0v 1000mAh $29.95 
FNB-26 pack ana 7.2v 1500mAh $32.95 mAh $39.95 
For KENWOOD TH-78 / 48 / 28 / 27: 


For YAESU FT-411 / 470/73 /33/23: 
FNB-11 pack (Sw)  12.0v 600mAh $24.95 


For KENWOOD TH-77, 75, 55, 46, 45, 26, 25: 
PIS-5X (rei wichg plug’) £00m 

Mail, phone, & Fax orders welcome! Pay 
Mastercard / VISA / DISCOVER / American Express 


Call 608-831-3443 / Fax 608-831-1082 
Mr. NiCd - E. H. Yost & Company 
2211-D Parview Road, Middleton, Wi 53562 


CALL OR WRITE FOR OUR FREE CATALOG! 
Celular / Laptop / Videocam / Commercial & Aviation packs too! 
-mail: ehyost 


Packs for ALINCO DJ-580 / 582 / 180 radios: 
EBP-20ns pack 7.2v 1500mAh $29.95 
EBP-22nh pk.isw) 12.0v 1000mAh $36.95 

1 

For \COM IC-21A / 122-424 / W31- 32A/ TTA: 

BP-180xh meen = 7.2v 1000mAn $39.95 


BP-173 pack (5w) 9.6v__700mAh $49.95 
For ICOM IC-W21A / 2GXAT / V21AT (Bleck of Gray) 
-4 
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$5.00 (refundable with order). Using the schematic above and a quick 


: i 


search of my pinout files produced the following two tables. 


Pin Function Pin Function 

1 +5V 1 UP switch 

2 X button, joystick A 2 DOWN switch 
3 X potentiometer, joystick A | 3 Yl 

4 GND 4 Y2 

5 GND 5 +5V 

6 Y potentiometer, joystick A | 6 ¥3 

7 Y button, joystick A fs SELECT 

8 +5V 8 GND 

9 +5V 9 ¥4 


10 X button, joystick B 

1] X potentiometer, joystick B 
12 MIDI out 

13 Y potentiometer, joystick B 
14 Y button, joystick B 

15 MIDI in 


Now you have to write software to sort the signals out because 
the Sega controller is programmable. That is, it can do many things 
depending on how you define the buttons. Fortunately, an engineer in 
Japan has posted some software clues for the Sega controller at 
http://www.hongo.ecc.u-tokyo.ac,jp/ t50942/md6bpad-e.htmL 
However, I've found this Web link to be unreliable at times, so | took 
the liberty of posting the opening page, with the software commands, 
on our Web site (http://www.nutsvolts.com) under the original 
name of md6bpad-.htm. This file can be viewed with Microsoft 
Explorer. While you're at it, check out this Web site 


(http://hiwaay.net/ jfrohwei/tech/repair.html), too. 
Mile High PCs 


Q. | work for an airline and have a question about power supply frequen- 
cy, specifically about using aircraft outlets for computers. Most of the 115 
VAC outlets look just like house outlets, so the computer can plug in okay. 
However, the aircraft frequency is 400 Hz, not the 60 Hz you find in 
homes. | think I once heard you can use transformer-powered 60 Hz 
equipment on 400 Hz, but not vice versa. Also how would this affect 
switching power supplies that many PCs now use? 

Wayne Anderson 

via Internet 


A. It's true that most 60 Hz power transformers will work on 400 Hz 
without a hitch, but not the other way around. Why? It has to do with 
the metal core. As the frequency decreases, you need more meial. 
That's why the airlines have gone to 400 Hz. The higher frequency 
means less metal, which weighs less and takes up less space. 
Obviously, a 60 Hz transformer has more than enough metal for 400 
Hz operation. However, that's presupposing that the AC is converted 
to DC, and that a 60 Hz timing pulse isn't a requirement. As far as | 
know, notebook wall chargers will run off 400 Hz. 

As for switching power supplies, they are DC-operated, too. Which 
means, the AC voltage is first converted to high-voltage DC, then to 
high-frequency AC, and finally back to low-voltage DC. 


5 Axis Robotic Arm Kit 


$195.00 Plus S&H 


You can build this Robotic Arm 

Impressive, fast, accurate, 

and repeatable motion. Any 

computer capable of sending 

2400 or 9600 baud serial data can control the arm, 
even a Basic Stamp. This arm makes a great 
foundation for Al and motion control experiments. 
Position the arm in an X, Y, Z, grid with a joystick or 


| keyboard using the new RoboMotion for Windows. 


The kit includes the hardware, structural components, 

Hitec servos, pre-assembled SSC servo controller, 

DOS and Windows software, and an illustrated 

assembly manual. Camouflage paint not included. 

We have many more cool robots, check out our web page or ask for our free catalog! 
3 Axis Version $155.00 @ Mobile Version $250.00 @ Mobile Robots Book $48.00 
ada Inc. Tel: 309-382-1816 
1 Road 


Fax: 309-382-1254 
Pekin, IL 61554-1403 USA 


sales @lynxmotion.com 
http://www.lynxmotion.com tech@lynxmotion.com 
Write in 63 on Reader Service Card. 


This time, 
the 60 Hz AC is 
converted to a 
Pg NeLETUERCY 
AC so that the 
© +s¥ transformer is 
again smaller 
and lighter. 
Since there isn't 
an input trans- 
former involved, 
just rectifying 
diodes, the switching power supply doesn't care what frequency you 
input. Will it work off 400 Hz? I don't see why not. 


Triplett Manuals and Parts 


Q. | have a Triplett Model 801 FET multimeter (analog needle display) 
which recently died. | suspect that one of the transistors is bad, but few of 
them have any markings. What | really need is a technical reference man- 
ual or schematic to fix it. Unfortunately, | have not been able to locate the 
Triplett company. Any suggestions? 
O.C. Powell WB4WAA 
Rocky Mt., NC 


A. Triplett Corp., One Triplett Dr., Bluffton, OH 45817 (1-800-874- 
7538; http://www.triplett.com) will send you a copy of the schemat- 
ic for free. Triplett can also repair your meter (write or call for a 

quote), or you can order replacement parts and do it yourself (there's 
a nominal fee for shipping and handling, usually about $3.00). Before 
tearing into the instrument, though, see if the problem isn't as simple 
as a blown fuse. Most Triplett multimeters have two fuses, at least one 
of which is soldered to the circuit board. Next, look for burned (vapor- 
ized) traces, leading to a trail of scorched resistors; this is the second 
leading cause of failure. Good luck! 


Special Effects Timer 


Q. I'm in need of a digital timer that has multiple outputs. | want to use it 
to control the sequence of events in a portable special effects project. It 
has to be battery operated, or able to use a DC wall transformer, and must 
have a digital display of the sequence in progress. The output level isn't 
critical, because all | need is a relay to trigger the event. Two to five out- 
puts would be ideal. 

L. Bearden 


via Internet 


A. Not a tall order, but one that you'll have to be careful putting 
together. First, I'd use a string of CMOS 555 timers (TLC555 or equiva- 
lent) for the sequencer. They consume virtually no power, and are 
inexpensive (less than a buck). A five-stage sequencer looks like this. 


Pressing S2 starts the sequencer, and S] resets it. As each stage 
times out, the falling edge triggers the next stage. The time between 
stages is determined by the 100K pot and 1000 uF capacitor, which 
has a range of a couple of seconds up to about three minutes. As the 
sequence progresses, one stage turns off, and the next turns on, as 
indicated by the LED on the output pin (pin 3). This LED can also be 
used to trigger an optoisolator, to close a relay, or to control an SCR 
or triac. If you want both a digital indicator and an optoisolator, sim- 
ply wire the two LEDs in series with an appropriate current-limiting 
resistor, as shown in the insert boxes. The precaution is that you must 
very carefully bypass each and every Vcc pin (pin 8) with a 0.1 uF 
capacitor and the Voltage Control pin (pin 5) with a 0.047 uF capacl- 
tor as close to the IC as possible, as shown on the schematic. Also, 
return all the digital grounds to one point, and the analog (LED or 
relay) grounds to another, then connect the two grounds together via 
a single wire. The circuit can be powered with four 'C' cell batteries, or 
from a six-volt wall transformer, like RadioShack's 273-1454. 


Pec tes So) Le BRR > a 
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Video RAM Requirements 


ea 


Q. I'm confused about the amount of memory I need on my video card. 
One sales person tells me 4MB, yet another says 8MB. Can you set the 
record straight? 
Anonymous 
via Internet 


A. The amount of video RAM needed is directly related to the number 
of colors and the number of pixels (screen resolution). The wider the 
color range and the more numerous the pixels, the more memo 
needed. As a rule, 2MB is the absolute minimum, with 8MB preferred 
when working in 3D color rendition. Here's a handy chart that spells 
it out. 


Video Graphics Requirements 


Palette Refresh Resolution Video RAM 
16-bit color 72 Hz 768 x 1024 1.5MB 
24-bit color 72 Hz 768 x 1024 2.3MB 
32-bit 3D 72 Hz 768 x 1024 6MB 
16-bit color 72 Hz 1280x1024 2.5MB 
24-bit color 72 Hz 1280x1024 3.8MB 
32-bit 3D 72 Hz 1280x1024 10MB 
16-bit color 72 Hz 1600x1200 3.7MB 
24-bit color 72 Hz 1600x1200 5.6MB 
32-bit 3D 72 Hz 1600x1200 14.7MB 
MAILBAG 

Dear TJ: 


For a simpler, less-expensive natural gas/propane conversion men- 
tioned in your Jan. '99 answer ("Push My Button"), look at the 
http://www.uscarb.qpg.com/ Web site by US Carburetion, Inc., 
Atlanta, GA (100-553-5608). | haven't used them, but wish I had found 
the site before buying a natural gas generator. 

Jim Edwards 
via Internet 


Dear TJ: 
| just read your Jan. '99 column, and as a licensed electrician would 
like to comment on Howard Epsteins' unattended generator starting situa- 
tion. Over the years, I've seen several "do-it-yourself" emergency power 
systems and most are real "time bombs." Specifically, if he's planning to 
connect the generator to the building's wiring system, then he must use a 
"Transfer Switch" (either manual or automatic). Without one, a dangerous 
"Backfeed" situation can occur that will feed his generated power back 
into the utility grid. This can injure utility workers and damage the genera- 
tor (remember, you'll essentially be feeding other customers via the com- 
mon grid) not to mention the problems caused if the utility returns and 
bucks his "plant." An alternative is to install a totally separate wiring sys- 
tem dedicated to the generator. In both cases, he should have a qualified 
electrician handle the work, follow the National Electric Code, and be 
inspected by the local Electrical Inspector (or Building Department). 
John Henshaw 
via Internet 


— ON-LINE : 
Veeder carstos Po-Kit 


PO Box 2426, Ft. Walton Beach, FL 32549 


Stackable RS-232 Kits 


ital /O - 12 VO indi for or 
PR ep rg 


pins. 12-bit plus self-cali ‘ 

trip-points for switch addressable; stack up to 16 
modules on same port for 128 single-ended or 64 differential inputs. $49 
Home Automation (X-10) - Connects between a TW523 and your 
serial port. Receive/transmit all X-10 commands with home-brewed 
programs. Full collision detection with auto ; $30 
Comer <Dopncas Bre came 5) eee Ore eee eter ces eat 
a ascii character string. Example: "12/31 08:45 850- 
1723 Weeder, Terry <CR>’. ge dete baby incoming calls. Block 
out unwanted callers to your BBS or modem applications, 


Voice/Fax 850-863-5723 


Phone Line Transponder 


. Send 
using aremote 


memory, or prevent those calls (or call prefixes) which have *not* 

been entered into memory. Use touch-tone phone to program. 
Block out selected outgoing 
nope pail ~* | 
your password, Caller ID data. 
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HOW TO PLACE A CLASSIFIED AD 


TYPE or PRINT your ELECTRONICALLY RELATED ad copy CLEARLY (not 
all caps) on a separate piece of paper. Spell out words when submitting hand- 
written copy. Calculate the number of words and multiply it by the appropri- 
ate rate (see RATE PER WORD section). Include any charges for bold and/or 
CAPPED words, any artwork costs that would be applicable, and/or costs for 
boxing your ad (explained below). Choose the appropriate classification for 
your ad(s) to appear in (see below). If no classification is indicated, it will be 
placed in Misc. Electronics or wherever we deem most suitable. Enclose your 
name, address, phone number, and Nuts & Volts account number from 
your mailing label (if available) for identification purposes. Include full pay- 
ment — CLASSIFIEDS RUN ON A PRE-PAID BASIS ONLY — and mail your 
completed order to: 
NUTS & VOLTS MAGAZINE, 430 Princeland Ct., Corona, CA 91719. 


RATE PER WORD 
The ad rate for current PAID subscribers is 60¢ per word. All others pay 
$1.20 per word. There is a $9.00 minimum charge per ad per insertion. 


WORDS IN BOLD AND/OR ALL CAPS 

Words to be set in bold or CAPS are each 10¢ extra PER WORD. BOLD CAPS 
are 20¢ extra per word. The first two words of each ad are bold capped at no 
charge. Indicate bold words by underlining. Words normally written in caps 
(e.g., IBM) and accepted abbreviations such as VAC or MHz are NOT charged 
as all cap words. Use a two-letter abbreviation for states. 


PHOTOS, DRAWINGS, AND BOXES 

A photo or drawing may be run at the top of your classified ad for an addi- 
tional $10.00 (1" depth max.) for camera-ready art. No wording is allowed in 
this area. Add a one-time charge of $5.00 to enlarge, reduce, or duplicate line 


art, or $8.00 for halftone of photographs. To BOX your ad, include-an addi- 
tional $50.00 for copy-only ads, or $75.00 for ads with art or phofos. 


FAXING IN AD COPY 

You may fax in ad copy or changes before the closing date (5:00pm on the 
5th) at 909-371-3052 using MasterCard or Visa. Include credit card expira- 
tion date, the name that appears on the card, a daytime phone number, and 
your Nuts & Volts account number. Ads without credit card information will 
not be listed as received until payment is received in full. WE DO NOT CALL 
OR FAX BACK VERIFICATION OR QUOTES OF FAXED-IN ADS. For verifi- 
cation of faxed-in ads, please call 909-371-8497. 


DEADLINE 

Prepaid ads received by 5:00pm on the closing date (5th of the month) will 
appear in the following month's issue. Ads postmarked through the Sth, but 
received after the closing date, will be placed in the next available issue. No 
cancellations or changes after the 5th. Cancellations and changes must be 
submitted in writing. 


IMPORTANT INFORMATION 

All classified ads are running copy only. No special positioning, centering, dot 
leaders, extra space, etc. is allowed. All advertising in Nuts & Volts is limited 
to electronically related items ONLY. All ads are subject to approval by the 
publisher. We reserve the right to reject or edit any ad submitted. We do not 
take ad copy or changes over the phone. We do not bill for classified ads. 
Repeat ads or ads run in multiple classifications within the same issue are 
allowed. Paid subscribers may run ads at the 60¢ rate only through their sub- 
scription expiration date. NO REFUNDS. Credit only. No credit for typesetting 
errors will be issued unless you clearly print or type your ad copy. 


Choose a category for your ad from the classifications listed below. 


10. Ham Gear For Sale 
20. Ham Gear Wanted 


80. Test Equipment 
85. Security 


30. CB/Scanners 90. Satellite Equipment 
40. Music & Accessories 95. Military Surplus Electronics 
50. Computer Hardware 100. Audio/Video/Lasers 


60. Computer Software 
70. Computer Equipment Wanted 


110. Cable TV 
115. Telephone/Fax 


=~ 4120. Components 


155. Manuals/Schematics Wanted 
160. Misc. Electronics For Sale 
170. Misc. Electronics Wanted 
175. BBS & Online Services 

180. Education 

190. Business Opportunities 

200. Repairs/Service 


125. Microcontrollers 

130. Antique Electronics 
135. Aviation Electronics 
140. Publications 

145. Robotics 

150. Plans/Kits/Schematics 


ADVERTISER S INDEX | 


Digital Products Co. ............:..:seseseseeecesees 


Lemos International Co., INC. ...........0..6. 73 
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A/D CONVERTERS 
with SERIAL OUTPUT 


Tiny (1.75"x1.41") fully assembled and 


tested printed circuit board includes two 8- 
bit A/D converters and one digital input. Up 
to 16 units addressable (DIP switch setting) 
totalling 32 converters on a single serial port 
Output is ASCII encoded bit count (0 to 255) 
Fully 


at 2400 BPS via RJ-11 interface. 
programmed PICI6C71i installed in IC 
socket. Sample software in BASIC included. 
Requires 8-28Vdc At 1-2mA 
*$49.95*, Optional “ 

DC adapter $19.95 

Add $500 chipping <SOLENTECH 

Tele: 847-891-2584 

847-891-2587 


www.glentech-rfi.com 


Fax: 


< | be pepe 
Serial Problems??? 

Use your PC compatible desktop or laptop 

computer to debug serial communications 

problems with Serial, our test tool for serial 

communications. 

Serial works with the standard data rates and 

asynchronous serial formats commonly found 

in modern office and industrial environments. 

Suitable for development, service work, and 

end-user problem diagnosis. 

* Easy to Use * Custom font editor for 

* Menu and Windows EGAJ/VGA Screens 

* Highly Configurable + Saves Configurations 

* Contextual Help * Extensive Manual 

* Autobaud Detect * Block transmit ability 

* Time Stamping * CRC/LRC generation 

Serial, with manual .. 

Cable for full duplex monitoring A 

For Orders and Inquiries Call: 1-800-980-9806 
Allison Technology Corporation 


2006 Finney Valley Rd., Rosenburg, TX 77471 
281-239-8500 + 281-239-8006 FAX 


TV 85 PJ & TV 86 
CABLE CONVERTERS 
VOLUME & 
NON-VOLUME CONTROL 


SALES/SERVICE 
VOICE 1-800-473-0506 
FAX 1-800-488-0525 


FOSS 
WAREHOUSE 
DISTRIBUTORS 
285 Schenck St. 

N. Tonawanda, NY 14120 
www.fossw.com 


Telecom Hardware/Software Developers 
STOP using your phone lines to test and demonstrate 
your telecom devices. Our affordable telephone line 
simulators offer authentic USA dial tone, busy signals, 
ringing, and exceptional speech quality. 


RinG-It! Teco Smutator 

* Single Line (two RJ-11 Jacks) 

* LED Display 

* DTMF Operation 

* Automatic Ring-up Mode 

* $325 ($149 kit available) 
PARTY-LINE Texco Sumutator 


+ Six Extensions 

+ Caller-ID (NameMmor) 

+ Distinctive Ringing 

+ $425 ($199.95 kit 


avail) A: 
Digital Products 
SOI MEIMIM LZ) 
134 Windstar Circle 
Folsom, CA 95630 USA 
Tel: 916-985-7219 
Fax: 916-985-8460 


o 
Moscerl 
Ss 


liwww.digitalproductsco.com 


http: 
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SEU REEDS 
SAE EE 


4,000,000 WALL 
TRANSFORMERS 


3VDC/100MA .... CXO99 .«... 
6VDC/100MA_ .---- CS039 ---- $1.45 
SVDC/100MA .... CR314 ---- $1.45 
12VDC/200MA .-... CS033 ---. $0.99 
13.5VAC/400MA.. CR574 ---- $1.29 
24VDC/500MA -..- CR174 --+- $3.40 
Min 1000/type -- Call for other types 


SURPLUS TRADERS 


PO Box 276, 
Alburg, VT 05440 
Tel: (01) 514-739-9328 
Fax: (01) 514-345-8303 


3 http: /Awwyw..73.com/w 
FREE CATALOG! 


$0.75 


“SMART BATTERY CONTROLLERS: 
APRIL SPECIAL 
5A 110 VAC ... $214.95 PP 
6 A SOLAR ... $193.00 PP 
BUY NOW RECEIVE LOW 
VOLTAGE DISCONNECT FREE! SAVE $18. 
MARCONI ANTENNA 7OOVV SO 
THE BEST “LITTLE” LOW BAND ANTENNA 
80M: 67’ OVERALL 
160M: 130' OVERALL. 


SHIELDED LOOP RECEIVER 

30M, 40M KITS WITH 

ANTENNA. VERY SENSITIVE. 

HAS HIGH IMMUNITY TO 

LOCAL AM BROADCAST 

AND QRN.. ........ $101.50 pr 

CODE PRACTICE OSCILLATOR. $23.45 PP 
SEND FOR FREE CATALOG 
1-800 JADE PRO (523-3776) 
www.jadeprod.com/ 


email: jadepro@jadeprod.com 
JADE PRODUCTS E. HAMPSTEAD NH 03826-0368 


PCBs 


PER SQIN 


$100.00 SETUP 
WE SPECIALIZE IN SINGLE SIDED, 1 0Z, PC75 


PCB 
LAYOUT 


PER COMPONENT PIN $100.00 MINIMUM 


ENGINEERING 
DIAGRAMS 


PER COMPONENT PIN $100.00 MINIMUM 


V&V MACH. & EQUIP., INC. (HOUSTON, TX OFFICE) 
PH (281) 397-8101 FAX (281) 397-6220 
MARKETING TECH. S.A. (MEXICO/PLANT) 


PH 011 (525) 361-3351 FAX 011 (525) 361-5996 


3 AMAZING 


w 
NEW pRopucts “EW 


12-HOUR VOICE ACTIVATED MULTI RECORDER MC-4 
wan CAN BE USED AS: 


ritntecon = 8H 

a MA 

; = INCLUDING 
rare thc SHIPPING 


THE PRIVACY ENFORCER 


— *49 


1. VOICE ACTIVATED AND 


COS INCLUDING 
SOMEONE ELSE is usteuna SHIPPING 


IN FROM ANOTHER EXTENSION 


THE BUG BUSTER 4S7Q 
pimwourrenpues INCLUDING 


SHIPPING 


CALL 1-905-820-8020 


| SYSTEM Get ot 


ADVAN TOOL 5 NEEDHAME DATA YO ICE TECH? NOLOGY a 


CHROMA MOOULAR CHRCUT TECHI 


A Ce 


MEGANAAX MEGAMAKG SIMM/SP TESTER EMURA 


WANTECH LABTOOL 
ICE TECH MICROLV 
650 emirate LAX + 


599 EETOOLS SIMMAX 
OMA SIMM/SIP 


279 MOD-\ 
49 EPROM 1G TO 512K 
49 EPROM 1G TO IMEG 
99 EPROM 4G ol INES 
199 EPROM 166 


2 250 EPROM ato 8Mi KEG 
| st! worm sa ; 
mS 
45 WACROMASIER SUPERPRO 
‘cone Device Instruments 
Sales 916-393-1655 Fax 916-392-4949 


ALUMAX PLUS ROMMASTER? 


| Web www.generaldevice.com E-Mail icdevice@best.com 


PCB's in Minutes 
From LaserPrint!* 


6 1/2" x11" 
Sheets 


* Or Photocopier | 
Use household 
iron to apply. 


Adds on Extra Layer of Trorsfers Laser Printer 
Resist for Super Fine or Copier Toner as 
| _Unes on Std Clad Bds | Resistto Std God Bds | 
20Sh$30/40Sh$50/100Sh$100 Blue/Wet (No Mix) 
Somple Pock 5 Shts Bive + 5 Shts Wet $20 
| VISAJMC/PO/CK/MO $4 SGH - 2nd Day Mail 
Techniks Inc. P.O. Box 463 Ringoes N) 08551 
(908)788-8249 


100% Money Bock Guorantee!-Deoler Inquiries invited 


Peltier Junction 


Quantity Pricing 
Available 


’ 


WITH HEATSINK AND LEADS 


$10 EACH 
OR THREE FOR $25 


wckbpeacocccecuoceesbvecaecebankéakauanccasecsneteeeeneeeetice - 


Returns subject to a 15% restocking fee. Prices are 


SHREVE SYSTEMS 
318-424-9777 


Ask for Jake 


PC BOARD 
SERVICES 


PCB Design Layout 
Thru Hole 
SMT 
Multilayer 
PCB FABRICATION 
In-house Prototypes 
Single and Double Side 
Plate Thru Hole 
ASSEMBLY 
Thru Hole 
Small Project Specialists 


Serving Engineers and Hobbyists 
for 16 Years 


MIDLAND TECHNOLOGIES 


800-726-8871 Voice 
406-586-0300 FAX 


PTeeT TTT 


BATTERY — YUASA 


Sealed Lead-Acid/Gel-Cell 
12V: 7AH $19, 2.3/4AH $16 
18AH $39, 1.2AH $13 
6V: 4AH $9, 10AH $13 


Quantity Discounts Available 
Call for other models 


Aventrade 
4518 Temple City Bivd., Temple City, CA 91780 
Tel. 626-286-0118 Fax 626-287-9618 
E-Mail: sales @aventrade.com 
www.aventrade.com 


Convert RS-232 to RS-485 
or TTL/CMOS for Only $49.00 


COMMUNICATIONS CONVERTER 


© FULL SCHEMATIC AND DOCUMENTATION 

© FULL FAMILY OF MODULAR DESIGNS 

© RS-485/RS-422 REMOTE 1/0 MODULE KITS 

© NETWORK SOFTWARE AND SOURCE CODE 

® AUTOMATIC OR RTS UNITS AVAILABLE 

© RJ-11/12 CONNECTORS OR TERMINAL STRIP 

@ TURN YOUR PC INTO A DISTRIBUTED DATA 
ACQUISITION AND CONTROL SYSTEM 


i... SMITH 

(51 74-4796 

LE RD. @ HAMILTON. OHIO 45071 
www.rs485.com 


RGB Color 
Composite Displays 


ON SALE! 


“refurbished with 90-day warranty 


ONLY $49!! 


Excelient for studio, lab or 
surveillance applications 
480 resolution, RCA-style connectors 


ere eeeeeeee 


subject to change without notice. 


WE ACCEPT VISA, MASTERCARD, AMEX, DISCOVER 


HTTP://WWW.SHREVESYSTEMS.COM 


VipeEO CHARACTER 
OVERLAY GENERATOR 


New BOB-// superimposes up to 308 
characters on standard video or gener- 
ates video. 30-pin SIMM design, RS- 
232 interface, easy to use for: 


Video Inspection - NDT 
Home Automation Display 
ATV - CCTV Security - CATV 
Remotely Piloted Vehicles 
Gaming - Racing - Sports 
Process/Experiment Monitor 
Robotics - Electronic Signs 


Single units only $79.95 


Decabe ENGINEERING 
5504 ValView Dr. SE, Turner, OR 97392 
Tel: 503.743.3194 ~ Fax: 503.743.2095 

mikeh @ decadenet.com ~ www.decadenet.com 


EMBEDDED DOS 
Flashlite-VZ2. 


2 Serial Ports 

2 DMA Channels 

2 Timer Channels 
20 Parallel VO Lines 


5 Volt Operation 
4 Hardware Interrupts 1$119 


8 Analog Comparators qty 100 $99 
Low Power Consumption qty 1000 $65 


Development Kit - $159 Includes: 


* Flashiite V25, 10Mhz, 512K Ramy 512K Flash 
+ Borland C/C++ 4.52 Development Software on CD 
* Telecommunications Program & Sample Programs 
* AC Adapter and Cables 
www.jkmicro.com 
Call 530-297-6073 Fax 530-297-6074 


JK micros ystems 


Antique Radio’s Leading 
Monthly Magazine 


Articles — Classifieds — Ads for Parts & 

Services. Also: Ham Equip. — Books — 

Telegraph — 40's, 50's & 60's Radios — 

Early TV — Auction Reports & more... 

1-Year: $39.49 ($57.95 by 1st Class) 
6-Month Trial - $19.95. Foreign - Write. 
fecza] A.R.C., P.O. Box 802-G23 
Carlisle, MA 01741 

Call: 978-371-0512 — Fax: 978-371-7129 

Web: www.antiqueradio.com 


ASSEMBLY & 
ENGINEERING 


Producible designs since 1970 
Contract Engineering 
Embedded Microprocessors 
PCB Layout and Packaging Design 
Analog Including RF to 1 GHz 
Instrumentation 
A/D and D/A 
Contract Assembly 
High-Speed Fuji Surface Mount 
Through hole 
Turn-key or Kit 
Run sizes one through thousands 
Test and burm-in available 
Bilocon Corp. 
800-736-5927 
425-353-2276 
www.bilocon.com 


GPS Design Kit — $379 
The design lit SGMS600KS is 3 complete and immediately 
usable means of evaluating the SIGEM GPS receiver module 
and high performance GPS antenna, which are included in 
the kit. Software running on the GPS receiver module 
communicates 1 8 user supplied computer via 
NMEA 0183 lormatied messages. Advanced PC software 
provides map integration and 3 demonsiration of tracking 
Provision has been made lor DGPS inputs. 

SIGEM Inc. 


50 Hines Road 
Kanata, Ontano 
Canada K2K 26 
Tet (613) 271-160t (Can) 


(S41) 823-3733 (USA) 
Fax: (613) 271-1896 


ATTENTION DEALERS 


WHOLESALE ONLY! 


* ANY CABLE MFGR 
CONVERTERS & ACC 


* BEST PRICING & 
SERVICE 


¢ SHOP US NOW 
PANASONIC * NOVA, ETC. 


800-777-773 


TOGGLE SWITCHES — All sizes and types 
Commercial Quality 


FULL SIZE TOGGLE SW. 1/2” DIA. PRICE 
MODEL RATING LEAD 100-1000 
D125 6A/125V 6” wire 77.6? 
0128 4A/125V Solder S7 47 
D126 SA/125V Solder 77. «67 
D127 1OA/125V Solder 1.17 1,06 
SA/2S0V Screw 
MINIATURE TOGGLE SWITCHES 1/4 DIA. 
6A/125V Sokijer S? A7 
6A/125V . 6) 5) 
6A/125V 77 «67 
3A/250V Solder 
6A/125V 77 67 
3A/250V 
6A/125V 
6A/125V 92 
3A/250V 
POT 0130 6A/125V ‘ 92 82 
mom-off-mom 3A/250V 
MOMENTARY PUSHBUTTON SWITCHES 1/4" DIA 
SPST Nor Open OMI 3A/125V Solder 30 «(25 
SPST Nor Close OM2 3A/125V Solder 30.25 
ANY ORDERS LESS THAN 100, ADD 20¢ EACH 
LEDs Red, Yellow, Green — $12.00/100 $10.00/1,000 


DEMAR ELECTRONICS 
P.O. Box 7215, Algonquin, IL 60102 


Toll Free 877-655-6433 
Fax 847-854-4434 


Stereo Microscopes 


ae -10X & 30X 


-Top and bottom 
Light 
-Dust cover 
-Eyeguards 
-] year warranty 


ST241A —$275.00 
— Catalog available 
jlittle@netwizards. 


feclind Vache 
3580 Haven Ave.Redwood City.CA 94063- 
4603 650/367-8320 Fax 365-5845 


CUSTOM PLASTIC PARTS 


® MODELS (WOOO ANO 
RESIN). TO EVALUATE 
YOUR PARTS BEFORE 
COMMITING TO 
MANUFACTURE A MOLO. 
@ MOLD DESIGN AND 
BUILOING. 
@ PRODUCTION OF 
INJECTION MOLDED 
PARTS. NO ORDER 
TO SMALL OR TO 
BIG. 
eVERY COMPETITIVE 
ON HIGH LABOR 
PARTS 


We aiso have manual low pressure machines for 
injection molding of very sai runs or prototypes of 
parts up to 2 oz. At a surprisingly low price 

USA. Office: V&V Mach. And Equip. Inc. 

Tet. (218) 397-8101, Fax.(281) 397-6220. 

Please send dive pnnis or sampies to 

Marketing Tech. S.A.eAlamo 93, 4 PisoeSta_ Monica, 
Tiale Eco. De Mexico 54040 Tel 011 (525) 36° -3351 
Fax 011 (525)361-8996. AT"N VICTOR M_ MCNDOZA 
e@mail marktecn@unfosal net mx 


10 Hr. Telephone 
Recorder 69 sco sn 


FREE CATALOG 
www.mscelectronics.com 


MSC Electronics 
PO BOX 461 Jessup, MD 20794 
(301) 497-1600 ana 
VISA | Fax (301) 497-1925 (ama 


- # 


CABLE BOXES 


CUT MANUFACTURING COST! 
WE ACCEPT SMALL ORDERS TOO. 


ROTOTYPES, ASSEMBLY 
S, INJECTION MO} 

USA Office: V&V Mach. & Equipment, Inc. 
Ph: (281) 397-8101, Foxe (281) 397-6220. 
Mexico Plant: Marketing Tech. 

Ph: O11 (525) 361-3351, Fore 011 (525) 361-5996. 


MODEL 40-$109 


+ RS-232 interface 

+ 28 lines digital VO ssn 
+ Eight analog inputs 
+ PWM output 

+ Three stepper ports 


MODEL 100-$279 


* 12-bit 100KHz A/D + Four analog outputs 
- Three timer counters + 24 digital I/O 


MODEL 4 


vents mea 


PRAIRIE DIGITAL, INC. 


$20 SEVENTEENTH ST., INDUSTRIAL PARK 
PRAIRIE OU SAC, Wi 53578 
TEL: (608) 643-8599 - FAX: (608) 643-6754 


SBC2000-074 


Versatility starting at $64 each. 


Voice: 303.422.8088 Fox: 303.422.9800 
www.sbc2000.com 


festa Tecmnotony, inc, 


AS 
LOW ¢ 
AS 
270256 270040 


2701024 87C51 

270400 28F010 8751 
2704096 28F020 8755 
574000 28F040 MC68HC70 
574200 8749H SCBA 
270402 8748H PIC16C56 
270020 6741 PIC 16C54 
270210 8742 PIC 16C622 
270010 8744 GAL16V8 


STATIC RAM fig PROCESSOR [rere 


HM628128 8255 D-RAMS 
62256 8254 SIMM 
80031 

* Many more parts in stock 

* All major brands 

* All guaranteed 

E-Mail: eproms @aol.com 


TEL: (818) 774-9444 - FAX: (818) 774-0822 


WE BUY EXCESS INVENTORY 


6264 
6116 


2.4 GHz Wireless 
Transmitter & Receiver 


2.4 GHz ~ 2.48 GHz User Selectable 
Over 700’ Range and 4 Chi Auto-scan 
NTSC, PAL, Composite video B/W or Color 
2 Audio Input may be used for digital data 
Customizations including battery packs available 


Matco Inc. 


(800)440-0299 or (800)719-9605 
www.mat-co.com 


_ Spares, systems 


oe 


DMD Systems RECOVERY, INC. 


602 305-8485 


tax 602 305 £490 + email info@dmdsystems.com 


GPS Units 


Trimble Placer 400 
6 Channel 
No nna .95 
Trimble SVeeSix 
6 Chan wi Diff. & Magnet Mt. Antenna 


95 
Rockwell MicroTracker LP 
5 Channel, Module w / Differential 
No Antenna $69.95 


Communications Surplus 


713-526-8000 or 1-877-878-6GPS 
Ishaefer@flash.net Fax to 713-522-6309 
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CALL OR WRITE 


CALL TOLL FREE FOR OUR 
ae C&S SALES ‘zz 
Orders Only ; 64 PAGE CATALOG! 
Se Habla Espanol Excellence in Service (800) 445-3201 


Features high perform- 
ance AC/DC voltage and 
current measurement, 
frequency, duty cycle, 
resistance, conductance, 
and capacitance meas- 
urement. : cece nin sisi 5 
seee eo | $1325 25MHz Dual Trace $325 
S-1330 25MHz Delayed Sweep $439 
S-1340 40MHz Dual Trace $475 
S-1345 40MHz Delayed Sweep $569 
S-1360 60MHz Delayed Sweep $749 
Elenco Sweep Function Generator | Elenco Handheld B&K Frequency Counter S-1390 100MHz Delayed Sweep $995 


a Model BK-1875 
with bullt-in frequency counter Universal Counter DIGITAL SCOPE SUPER SPECIALS 


a =. - cs = = — Sdobomdtde ee DS-203 20MHz/10Ms/s Analog/Digital $695 
4 ce cum wn pe cms a mason om - iy . ~ DS-303 40MHz/20Ms/s Analog/Digital $995 


$4 89 DS-603 60MHz/20Ms/s Analog/Digital $1295 


Sensitivity: _ Four Functionsin One _ 


+c Sew @ sonnet Elenco Model MX-9300 


This sweep function generator with counter is an ee : — 3 * <6mV @ 300MHz 
instrument capable of generating square, trian- : — * <7mV @ 1GHz 
gle, and sine: waveforms, and TTL, CMOS pulse * <100mV @ 3GHz 
over a frequency range from 0.2Hz to 2MHz. 

Features 10 digit display, 16 seg- 


ment and RF signal strength ber- | Ultra sensitive synchronous 
20MHz Sweep / Function Generator | grapn. aeucher-ibatorioh’ cand . We 


with Frequency Counter wtb etlength. 


Elenco RF Generator} Elenco 10Hz - 1MHz = 459 95 
with Counter (10okHz- 1sokHz)} Digital Audio Generator me 
Model SG-9300 Features: 
* One instrument with four test and measuring systems: 
1.3GHz Frequency Counter 
2MHz Sweep Function Generator 


Digital Multimeter 
Digital Triple Power Supply - 0-30V @ 3A, 15V @ 1A, 5V @2A 


* 0.2Hz to 2OMHz 

* AM & FM modulation 

* Burst Operation 

* External Frequency counter to 30MHz 


* Linear and Log swee: 
P Features internal AM mod. of 1kHz, RF 


‘Si 
Features built-in 150MHz frequency 
‘ output 100MV - 35MHz. Audio output 
10MHz Model 4017 $309 1kHz @ 1V RMS. counter, low distortion and sine/square Elenco Educational Kits 
5MHz Model 4011 $239 $G-9000 (analog, w/o counter) $119.95 | Waves. SG-9200 (w/o counter) $119.95 
Model AR-2N6K Mode! AM/FM-108K 


2 Meter / 6 Meter 
>} Amateur Radio Kit 


Pro-Sport two-Wey Radi Elenco Technician Tool Kit $ 49 95 
Model TK-1500 = 
$ 28 tools plus a DMM a Ty Sf Pulse/Tone 

Sime rodanyd wae TS onc contained in a large Ps | sia Teytone Ke 
* Key rosea flexible tool case with . Wan $45, 
* Monitor Button ¢ 95 a handle ideal for 
* Lightweight 1 49. everyone on the go. seat ) Model M-1005K 
* Palm Sized Set of 2 . == Digital Multimeter Kit 
* Large LCD Display . “4 
* Removable Belt Clip PM <siz0gico $495): 
* Removable Antenna ag SEE * Transistor Tost 
* Two Radio Call Tones “¢ : 
* Busy Channel Lockout von re ea Model XK-150 
* Accessory Connector pas) - = : 
* Highly Water Resistant 


PRO SPORT Model 40C votages: 2 feed - +6¥ @ 2A + rah gus wea 
$109.95 set of 2 eerie Spihe: 


Guaranteed Lowest Prices C&S SALES, INC. 15 DAY MONEY BACK GUARANTEE 


UPS SHIPPING 48 STATES 5% 150 W. CARPENTER re 2 YEAR FACTORY WARRANTY 


C 4 r¢ = of 
OTHERS GALL FOR DETAILS: WHEELING, IL. 60090 
Pee EO eS eee FAX: (847) 541-9904 (847) 541-0710 


SEE US ON THE WEB http://www.cs-sales.com 
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Exploring used test 


Li Ao eS hone 


equipment options. 


"™ «ur usual reminder here 
fm that the Resource Bin 
is a two-way column. 
You can get tech help, 
consultant referrals, and off-the- 
wall networking on nearly any 
electronic, tinaja questing, person- 
al publishing, money machine, or 
computer topic by calling me at 
(520) 428-4073 weekdays 8-5 
Mountain Standard Time. 


Finding Decent Used Test 
Equipment 


You'll find a lot of incredible 
buys in used test equipment if you 
shop around. Brought about by 
military and aerospace cutbacks, 
those schools dropping their elec- 
tronics programs, and the big shift 
towards modeling, simulation, and 
computer control. On the other 
hand, there sure is a lot of outra- 
geously heavy and ridiculously 
oversized junk out there. 

Much of it totally useless. 

How do you separate the 
goodies from the grunge? 

A better home lab should 
have at least a good power supply 
or two, a multimeter, a scope, a 
BASIC Stamp by Parallax, and a 
function generator. For “level II," 
you'll add such goodies as fre- 
quency counters, signal genera- 
tors, computer emulators, some 
RF gear, and more specialized 
devices. 

Your first and foremost choice 
for used electronic test equipment 
should be right here in Nuts & 
Volts. Where you will find hun- 
dreds of ads spread out over 
dozens of categories. But let us 
take a tour of your other options in 
pinning down superb prices on 
used test gear. Let's start with ... 


The Blue Book 


The closest thing | have found 
to a used test equipment blue 
book is the Test Equipment 
Connection free catalog. From 
www.4testequipment.com. 

This essential catalog instant- 
ly tells you which equipment stays 
popular. Along with relative prices. 
Primarily for H-P and Tek, of 
course. But Fluke, Racal, 
Wavetek, and a few dozen or so 


other sources are also included. 


If a piece of gear is not in this 
catalog, the chances are it is not 
worth buying. 


I'll typically divide their prices 
by 30 to come up with reasonable 
bids on skidded surplus lots. 
Never go to any auction or a ham- 
fest without at least one copy of 
their catalog. 

But do keep it well hidden. 


NEXT MONTH: 


Don finds the hydrogen 
scene is a gas. 


Some Sources 


As with most any field, you'll 
get what you pay for. Depending 
on how price limited you are and 
how much risk you are willing to 
take, there are several choices 
here ... 


Prime Suppliers — These 
firms provide like new condition, 
full manuals, support, leads, 
accessories, and even standards 
tracability. Typical outfits are 
Danbar, Davilyn, Tucker, Test 
Equipment Plus, Naptech, the 
Test Equipment Connection, 
TestEquity, ValueTronics, 
Western Test Systems, and a 
dozen others. 


Bargain Sources — The bar- 
gain sources typically charge only 
one-half to one-third of the regular 
price. But all you could end up 
with is the instrument itself, rea- 
sonably clean, and checked only 
for obvious faults. Manuals are 
usually extra, and guarantees may 
be limited. Availability may be 
restricted to stock on hand, rather 
than what you really want. The 
lower prices are possible because 
of lower ad staff, and overhead 
costs. 


Hamfests and Newsgroups 
— These are often your cheapest 
sources for single quantities of 
useful test gear. But they are also 
the ones with the highest risk. And 
possibly the highest rewards. We 
will see more on these shortly. 


Wholesale Auctions — The 
lowest prices are gotten by buying 
blind in skid lots from military auc- 
tions and industrial distress sales. 
High quantities and high risks are 
involved. The process may take 
many weeks and involve truck 
rentals and travel to places you 
really did not want to go to. Again, 
we'll see more details below. 


Hamfests 


Hamfests are technical flea 
markets and tailgating parties put 
on by local amateur radio clubs. 
You should find hundreds of these 
yearly, ranging from a few locals 
gathering together to statewide 
regional meets. On up to their 
huge yearly Dayton show. 

A wide variety of bargain 
priced test equipment is often fea- 
tured from dozens to hundreds of 
individuals or commercial ven- 
dors. Admission is from free to 
nominal for buyers. Keep in 
mind that what you see is what 
you get. And that the ultra low 
prices can represent higher 
risks. If you don't know what you 
are buying, ask for expert help. 
There's always bunches of it 
nearby at a hamfest. 

Really great buys are the 
norm. 

Speaking of which, you'll 
always get the best buys before 
sun-up or very late in the day. 
Very early to grab the goodies 
ahead of the hoarders. And late 
because a seller may be under a 
“get rid of all that junk or don't 
come back" edict. 

These days, there are also 
lots of virtual hamfests that are 
simply online classifieds that hap- 
pen to cater to the amateur radio 
needs. 

There's also a lot of hamfest 
info on the web. Just punch “ham- 
fest" into www.hotbot.com to get 
many thousands of links. Add a 
state name to narrow your search. 

Or, you can start off with these 
real hamfest directory sites ... 


www.artl.com/field/hamfests 
www.seanet.com/~bobjr/hfest.htm 
www.vartel.com/hamfest.htm 


Or these virtual ones ... 


www.hamfest.net 
http://vhamfest.com 


Lots of hamfests are in the 
monthly Nuts & Volts events 
calender. 


Newsgroups 


Some of the best test equip- 
ment bargains of all can usually 
be found in the Usenet news- 
groups. Your most useful one is 
sci.electronics.equipment. But 
also check sci.electronics.repair 


mew from 


DON LANCASTER 


ACTIVE FILTER COOKBOOK 
Tha siteeell 0) existing of Det’s bibie bn eneiog 


. De-mystified instant designs. $28.50 


CMOS AND TTL COOKBOOKS 
Millions of copies in print worldwide. THE two 


books for digital 
About as hands-on as you can get. $28.50 each. 


gonna Paetbgdhgetd Memon ag ps 
up your own technical or craft venture. 


LANCASTER at arpa LIBRARY 


SYNERGETICS 
Box SOS-NV 
Thatcher, AZ 85552 
(520) 428-4073 


and sci.electronics.misc. 

But buyer beware, empty cra- 
vats, and all that other stuff. 

The newsgroup access is 
sometimes free with your Internet 
account. Other times, there is a 
low extra monthly charge. Be sure 
to ask your ISP if you are having 
access problems. 

If you can't access a news- 
group any other way, use 
www.dejanews.com. 


Auctions 


Auctions are interesting but 
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San Carlos CA 
(650) 631-1700 


3500 Taman Hran Nowh 
Nokomis 


Hey 
: 


i 


24460 Mason 


FL 9423 
(941) 966-9521 


risky places to pick up used test 
equipment. Their prices will some- 
times end up extremely low. 
Particularly when you choose 
obscure enough auctions, the 
weather is lousy, it is midweek, 
and you are the only one bidding. 
And if you do not commit to 
excessive time, dollars, and ego 


(909) 371-8497 


while attending. The usual trick is 
to try and score several identical 
units so you can make a few good 
instruments out of the lot. 

If you are doing this commer- 
cially, the object of surplus is to 
buy for a penny on the dollar, sell 
for a dime, and try to make a nine 
percent profit while doing so. Lean 


(800) 835-9433 


and mean is the only route that 
works here. Auction sources 
include community colleges, com- 
mercial test equipment auctions, 
business liquidations, mil surplus, 
and live online venues ... 


Community Colleges — 
Many of these colleges are phas- 


IF YOU NEED NEW BATTERIES FOR YOUR ELECTRONIC EQUIPMENT 
DON'T PITCH EM'- SEND THEM FOR REBUILDING | - SAVE $ $ 
CUNARD ASSOCIATES, R.D.6 Box 104, Bedford, PA 15522 


WE INSTALL NEW NI-CAD OR NL-MH BATTERIES INTO YOUR ORIGINAL CASE. 
WE IMPROVE CAPACITY TO BETTER THAN ORIGINAL. 

WE FIX WHAT CAN'T BE FOUND. ( OR AFFORDED) 

WE PROVIDE QUICK SERVICE. / EXTENDED LIFE FOR OLDER EQUIPMENT 
WE OFFER FREE QUOTES. / FREE RETURN IF QUOTE IS REFUSED. 

WE PROPERLY DISPOSE OF YOUR OLD CELLS BY RECYCLING, 


(ARRANTY, 
HERE WHEN YOU NEED US / 12 YEARS IN BUSINESS. 
WE SAVE YOU "*"" MONEY *** sss 


NO JOB IS TOO LARGE OR TOO SMALL _._. WE OFFER VOLUME DISCOUNTS 
TO LAW ENFORCEMENT / COMPANIES / FIRE DEPARTMENTS / UNIVERSITIES 


UNIDEN 
APHS6 APXSOO $21.95 


BENDIX KING 
KRIOS/LAAI25 $34.95 
KENWOOD 
PB2/KNB3 $29.95 
205 inc to 1280 cit cara 
TAD 145015101520 $ 21,95 1CcOM CORDLESS DRILLS 

MOTOROLA ae ac edigting tame Any brand 7.2V $18.95 
P200 HT600 MT1000 BOT CM7/OPe stares Amy brand 9.6V $29.95 
NTN 4585 4824 8414 $37.95 6 Any brand 12.0V $ 32.95 
NTN 5447 5521 5545 $37.95 YAESU Any brand 14.4V $37.95 

MIDLAND FNB3 4121416 $32.95 
70-810 BI6 Bio B21 $3995 FNBI9 21 26 2738%3295 
70-B32 70-636 S295 FNB 17 2535 $23.95 


MAXON SA-1155 1160 $39.95 


FOR INFORMATION ABOUT YOUR REQUIREMENTS CONTACT US: 

PHONE OR FAX : (814) 623-7000 E-MAIL TO: PRIMECELL @ AOL.COM 
SEND YOUR PACKS FOR FREE QUOTATION VIA UPS, RPS OR US MAIL 
DOWNLOAD OUR CATALOG, WEB SITE: hitp://users.aol.comyPrimeCell 


MANY OTHERS AVAILABLE - WRITE OR CALL 


CATALOG 


F 
ADD $4.50 SHIPPING & HANDLING PER ORDER 
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The aces sii ll 


INTRONICS, 


eowancevais, xe INC, 


TO PRINTER PORT 


THE POCKET PROGRAMMER 


The portable programmer that uses the printer port 
of your PC instead of a internal card. Easy to use 
software that programs E(E)prom, Flash & Dallas 
Ram. 27(C)/28(C)/28F/ 29F/29CXXXX & 25XX 

series from 16K to 8 Megabit with a 32 pin socket. 

Adapters available for Pic, MCU's 874X, 875X, 40- 
Pin X 16 & Serial Eprom's, PLCC, 5-Gang, 82/74 

Prom's and Eprom Emulator to 32K X 8. 
Only $129.95 


Same Name, Address & Phone Number for 16 Years.... 
Now isn’t that Amazing 7? 


Intronics, Inc. 
Box 13723 / 612 Newton St. 

Edwardsville, KS 66113 Add $5.00 COD 
Tel. (913) 422-2094 Add $4.00 Shipping 


Fax (913) 441-1623 Visa / Master Charge / Amex 


ing out or sharply cutting back on 
electronics programs. A few years 
back, | bought an entire electron- 
ics department at auction for an 
obscenely low price. And made 
more from it than | did in 10 years 
of teaching for them. 

Ask al/ the schools even 
remotely hear you for ongoing 
auction info. You'll do best with 
outlying schools in small rural 
communities. 

For higher profile examples, 
see www.dist.maricopa.edu.sur- 
plus or check w3.arizona.edu/ 
~surplus/public/index.html. 


Commercial Test Equipment 
— Several auctioneers specialize 
in commercial test gear. 
Mountains of stuff are often avail- 
able, but the competition can also 
be fierce. Many of these are held 
in high tech areas. Alburquerque 
shows by Bentleys are examples. 

At www.bentleysauction.com. 


Business Liquidations — 
The listings of these often do 
appear in the regional auction 
directories. My favorite here is the 
Southwest Auction Advisory. It is 
also located online at, of all 
places, www.auctionadvisory 
.com. \'ve found best results when 
a few odd test items are included 
in an auction that moves lots of 
non-technical stuff. 


Military Surplus — We have 
seen in previous columns how 
outstanding buys in mil surplus 
test equipment are easily gotten. 
You can now bid and pay online, 
and certain sales even deliver. 
The website is www.drms.com. 
Some mil stuff is now being han- 
died commercially. See www.levy- 
latham.com. 


Live Online Auctions — The 
real biggie here, of course, is 
www.ebay.com. Who are now 
milking auction addicts for all they 
are worth. And then some. eBay is 
strongest in collectibles, but more 
and more test equipment is now 
starting to appear. | found 313 
power supplies, 68 oscilloscopes, 
and 42 meters listed on a recent 
check. Sadly, a lot of these were 
ancient junk. Or were otherwise 
second rate. This also seems 
more of a place to sell than buy, 
because I've found many of their 
prices tend to end up higher than 


“you can find elsewhere. Be sure 


to watch your time and energy 
commitment. 

| do prefer sealed bid sales to 
live auctions because you'll have 
less time commitment and you are 
more likely to score genuine bar- 
gains. Especially when you inten- 
tionally bid low and expect very 
few hits. A “never be underbid" 


ploy will sometimes work amaz- 
ingly well. The time and energy 
spent on pickup can also be 
adjusted to the value of the good- 
ies. 

It also pays to line up "associ- 
ates" or “agents” who you might 
trade off inspection and shipping 
with. This can minimize non-pro- 
ductive travel. 


For More Help 


There's also a freebie trade 
journal called Test & Measure- 
ment World that sometimes has 
useful ads and info in it. Some 
more specialized instruments also 
appear in Compliance Engineering. 

More obscure titles are EMF- 
EMI Control, Evaluation 
Engineering, and the pricey 
Journal of Electronic Testing. 

Oscilloscopes — Restoring a 
Classic is your definitive Stan 
Griffiths book on this. 

| can try to answer most sim- 
ple test equipment questions free 
by E-Mailing me at don@tinaja 
.com. 

The older personal computers 
can sometimes substitute for test 
gear and signal generators. You 
can usually make them do exactly 
what you want. I've got great 


B now Graphics 
LCD Module 
with Serial 


Interface 


heaping bunches of Apple Ile and 
Mac LC computers available at 
very low cost if you want to 
explore these areas. 


This Month's Contest 


As our contest for this month, 
just tell me about some bargain 
source of electronic test equip- 
ment that | don't know about and 
that you can strongly and honestly 
recommend. 

There'll be a dozen or more of 
my new Incredible Secret Money 
Machine III books going to the 
better entries. And an all expense 
paid tinaja quest for two (FOB 
Thatcher, AZ) going to the very 
best entries of all. 

Send your written and snail- 
mailed entries on this contest 
directly to me here at Synergetics. 
NV 


on is the webmaster of his 
Guru’s Lair found at| 
http://www.tinaja.com. You | 


Or send any messages to 
don @tinaja.com. ; 


The new G12864 makes it easy to display text and graphics on a 
128-by-64-pixel LCD Itinterfaces witha computer througha 2400 
or 9600-baud RS-232 serial hookup 


Text Features 


The G12864 works likea serial-receiveterminal Itdisplays text ina 
4-lineby 16-characterformat.Text is displayedina large 8- by 16-pixel 
font, which can be edited to include custom symbols. 


Graphics Features 


The display lets you plot points, draw lines, and display full-ereen 
graphics using easy instructionsIts flash memory stores the text font 
plus 14 screens. You can create fonts and graphics on your PC, then 
download them to the G12864 using the included software. 


Convenience Features 


A power supply and DB9 serial-poriconnector are builtin. Connect the 
display to the (included)AC adapter; plug the (included) serial cable 
intoyour PC or othercomputer and you're ready to go. Currentdraw 
ranges from 15mA (typical,backlightoff) to 100mA (max, backlighton). 


For complete specifications, see our web site: www. seetron.com. 


Display, with starter pack: $199 


Display alone (OEM qty 1): $179 


Scott Edwards Electronics * PO Box 160 « Sierra Vista * AZ « 85636-0160 
ph: 520-459-4802 ¢ fax: 520-459-0623 * e-mail: inlo@seetron.com 
Intemet: www.seetron.com 
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Subscribe today and be 


automatically entered in our new 
MONTHLY PRIZE DRAWING!!! 


POA Te eoPS: 


- Tony Wade 


Bi At: 
John V. Walton 


of Halstead, KS 


If you do not wish to order a subscription, but 


As a current, paid subscriber, you will 
would like to be entered in our drawing, sim- Seared practi ee 


send or E-Mail your name, address, and nth i ; 
number, to NUTS & VOLTS, ie ric 
430 Princeland Court, Corona, CA 91719, Subscribe — Just fill in and mail 
drawing@nutsvolts.com. No phone entries the enclosed subscription card or call 
accepted. All orders/entries must be received our toll free order line at 
by the last day of the month to be included in (800) 783-4624 with a Visa or 
that particular month's drawing, MasterCard. 


Our growing list of contributors includes ... 


Parallax (back cover) 
Corporate Systems Center (pages 2 95) 
HSC (page 3) 

Resources Unlimited (page 36) 
Timeline, Inc. (page 43, March issue) 


Alltronics (page 17) 
Electro Mavin (page 71) 

All Electronics (page 54) 
Roger’s Systems Specialist (page 44) 
Electronic Goldmine (page 19) 
MCM Electronics (page 65) 
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REFILL INKS FOR INKJET PRINTERS 


Refill your old cartridge and save, All refill kits come with instructions and 
needed materials for refilling inkjet cartridges. Success guaranteed. 
Available for the following: 
CANON BC-01, BC-02 CANON BJ10e, APPLE STYLEWRITER, BJ-200 
Single Black Refill $8.00; Triple Refill $19.00. CANON BJC-600 (BC-201) 
Single Black or Single Colors (3 refills) $8.00. CANON BJ-130/300/330 
5 | & IBM Exec Jet (Cart #BJI-481 & BJI-642) Black - 3-bottle kit $22.00. 
CANON BJC-210/240 (BC-05 Cart) 3-color kit (3 refills each color for BC- 
05) $24.00. CANON BJC-4000 and Apple Stylewriter 2400 Black 3-bottle 
kit (3 refills BC-20, 9 refills BCI-21 black, 30 refills BCI-11 black, 10 refills BCI-10) $19.00. CANON 
BJC-4000/BJC70 and Apple Stylewriter 2400 Tri-color kit - 6 refills each color for BCI-21 or 15 
refills each color for BCI-11 $24.00. CANON BJC-800/820/880 3-bottle kit (for BJI-643B) $19.00. 
CANON BJC-800/820/880 3-bottle tri-color kit (Cart #BJI-643CMY) $24.00. EPSON STYLUS 
COLOR PRINTER - (Cart S020034) Single Triple black $19.00; Tri-color kit (Cart S020036) 2 refills 
each color $24.00. EPSON STYLUS COLOR Il - (S020047) Triple Black $19.00 (S020049). Tri-color 
(2 refills each color) $24.00. EPSON STYLUS COLOR 400, 500, & 600 (S020093) Triple black (7 
refills total) $19.00; EPSON STYLUS COLOR 200, 500 (S020097) Tri-color 3 refills each color 
$24.00. EPSON STYLUS COLOR 400, 600, 800, 1520 Tri-color (S020089) 3 refills each color 
$24.00. EPSON STYLUS 800/1000 (S020025) 3-refill kit, black, $19.00. HP DESKJET 
500/550/560 (51608A, 51633A, 51626A) Black single refills $8.00. HP DESKJET 
500/550/560. Biack 3-bottle kit $19. 00. HP DESKJET 500C/550C/560C . Tri-color kit (5 refills 
each color) $24.00. HP DESKJET 1200C, DESIGNJET 650 (Cart #HP 51640B) Black Three pack 
(3 refills) $19.00, HP DESKJET 1200C/1600C, DESIGNJET 650 (Cart #HP 51640 C.M.Y). Tri- 
color kit (one refill each color) $24.00. HP DESKJET 600/660 (HP 516294) Black three pack 
$19.00. HP DESKJET 600C/660C. (HP 51649A) Tri-color (5 refills each color) $24.00. HP 
DESKJET 855C/1600C (HP 51645A) Black three pack $19.00. HP DESKJET 855C (HP 516414) 


Tri-color kit (2 refills each color) $24.00. HP DESKJET 720, 722, 890, OFFICE JET 1170 & 1175 
(C1823A) Tri-color kit (2 refills each color) $24.00. HP PAINTJET and PAINTJET XL (51606A) Black 


3-bottle kit $19.00. HP PAINTJET and PAINTJET XL (51606C) Tri-color kit $24.00. HP PAINTJET 
XL300 (C1645A & C1656A) Black 3-refill kit $19.00. HP PAINTJET XL300 Tri-color kit (1 refill 
each color) HP 51639C,M.Y $24.00. HP THINKJET, QUIETJET, KODAK DICONIX 150 (51604A 
or 92261A) black 5 refills $9.00. IBM/Lexmark/Execjet/4076 (1380620) black 3-refill kit $19.00. 
IBM/Lexmark ExecJet IC, WinWriter 150 C (Cart #1380619) 4 refills each color $24.00. SNAP 
AND FILL SYSTEM - Permits refilling HP 516264 (black for HP 500-series) and HP 51629A (black for 
HP 600-series) cartridges without making a hole in the cartridge. Consists of special cartridge holder, 
syringe, plastic tubing, and directions. STARTER KIT - vith tok for 3 refile $28.00: EXTRA EXTRA INK FOR 
SNAP & FILL SYSTEM (black only) 4-oz. bottle $18.00; 8-oz. bottle $34.00. Specify whether for HP 
51626A or HP 51629A. 


CR HARD-TO-GET PRINTER RIBBONS 
Gorilla Banana, Commodore 1525 $8.00; Adam Coleco $12.00; T1-850/855 
$6.00; Centronics 700 Zip Pack $5.00; C. Itoh Prowriter Jr., Riteman C+/F+ 
$6.00; Riteman Inforunner $8.00; Commodore MPS-801 $5.00; MPS-803 $7.00; Deowriter LA30/36 $4.00; 
Apple Scribe $4.00; Mannisman Tally Spirit 80, Commodore 1526 $5.00; Epson JX-80 4-Color $14.00. 
Printronix P-1013 $11.00; Star SJ144 color 3-pack $29.00. 
ALSO HEAT & TRANSFER RIBBONS AND PAPER FOR PRINTING T-SHIRTS. 
Over 300 different ribbons in stock. All ribbons new, not re-inked. Fully guaranteed. 
Order directly or send SASE for complete list. 


Add $4.00 per order shipping. Califomia residents add 7.75% sales tax. 
On ribbon orders over $50.00 deduct 10% discount. 


H.T. ORR Computer Supplies = = 


os 249 Juanita Way, Placentia, CA 92870-2216 rs 
__ 714-528-9822 - 800-377-2023 - FAX 714-993-6216 


http://www.extremeplay.com/occomp/orr.htm | 
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ATTENTION 


DEALERS/DISTRIBUTORS 


BUY DIRECT FROM THE MANUFACTURER 
THESE AND OTHER VIDEO SECURITY PRODUCTS NOW 
AVAILABLE!!! (DEALERS/DIST. ONLY) Minimum Order. 


me 8 Be 


Oran. 
Ori inal! 
Qty aty - 

CCD Cameras 5 10 20 50+ 

B&W Board 57 52 7 Call! 

B&W Board/sound $62 $57 $52 Call! 

B&W Mini $65 $60 $55 Call! 

Color — Mini $150 $142 $135 Call! 


*B&W CCDs use Sansome Chips, Color CCDs use Sony 


CCD Camera Hidden Inside a “Magnavox” Clock 


Qty Qty Qty Qty 
CCD Clock 5 10 20 SOt 
B&W Wired 144 129 114 Call! 
B&W Wireless $289 $264 $248 Call! 
Color Wired $234 $218 $199 Call! 
Color Wireless $387 $362 $345 Call! 


Wireless use 2.4Ghz standard transmitters and receivers 


Call ATN Today for the Best Prices and 


Quality Security Products. 


American Technologies Network Corp. 1(800)910-2862 
20 S. Linden Ave. #1B 1(650)875-0130 
S. San Francisco, CA 94080 fax: 1(650)875-0129 


www.atncorp.com sales@atncorp.com 
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ACP's 91st GIANT 
COMPUTER 


in ACP's Giant Parking) Lot 


Continued tn page 57 


eS a Bus MAYI6 — bt et ca 
MA - CAMBRIDGE - Flea Market. Kendall Square 
area. MIT. Nick Alternbernd KAIMQX, 617-253- 
3776. Web: hitp://web.mit.edu/wilmx/www/ 
swapfest.html 
NH - LONDONDERRY - Harnfest. Paul K1LL, 
603-432- 1338) 
bs - MAY 22 ne i 

NH - “DERRY - Hamfest. Londonderry Lions Club, 
Mammoth Rd. Rt. 128, 8am-Ipm. The Interstate 
Repeater Society ARC, Paul 603-432-1538. E-Mail: 
k1lx@juno.com 

lad tea, Be | go + Se Baten Lie 
WA- YAKIMA - WA State Convention. Yakima 
ARC, C. Jo Whitney KA7LJQ, 509-965-3379. 
E-Mail: kb7hdx@televar.com Web: 
http: //eagle. ykm ae html 


CA- SACRAMENTO - Hamfest. North Hills RC, 
Earl Mead K6ESM, 916-331-1115. E-Mail: 
nhre@k6is.org Web: http://www.k6is.org 
CANADA - MANITOBA - WINNIPEG - Hamfest. 
Winnipeg ARC, Ed Henderson VE4YU, 204-694- 
0667. E-Mail: edve4yu@pangea.ca 

CT - VERNON - Hamfest. Natchaug ARC, Wayne 
Rychling NIGUS, 860-487-1921. 

E-Mall: warych@neca.com 

NC - DURHAM - Hamfest. Durham FM Assn., 
Joseph Fields KF4QYY, 919-596-3738. 

E-Mail: dima@vramp.net 

Web: http://www.vramp.net/~dfma 

NY - PLATTSBURGH - Hamfest. Champlain 
Valley ARC, Bernhard Jakobetz KC2ALG, 518- ” 
643-9657 


wy- CASPER - State Cocina: Casper ARC, 
Warren “Rev” Morton WS7W, 307-235-2799 (H), 
307-237-9301 (W). E-Mail: mortonwg@aol.com 
Web: http: Lae aii. coed em 


CA- SANTA ANA - Vecspaane ACP oadking | lot. 
Mary Russo 714-558-8813 

CANADA - QUEBEC - SOREL-TRACY - 
Hamfest. Le Club RA, Jean Gadoury VE2UL, 450- 
636-3072. E-Mail: alaing@autray.net 


JUNE 1999 


NE - SOUTH SIOUX CITY - Convention. 3900 
Club & Sooland ARA, Mike Nickolaus NFON, 402- 
494-6070. E-Mail: nfOn@avalon.net 


Nes unday 8am-2pm 


di 


ucts, Inc. 


1310 E. Edin 
Santa Ana, CA 


714-558-8815 


NY - ROCHESTER - Convention. Monroe County 
Fairgrounds. Fri: 12pm-5:30pm, Sat: 8:30am- 
5:30pm, Sun: 8:30am-1:30pm. Harold Smith 
K2HC, 716-424-7184. E-Mail: rochfst@frontier 
net.net Web: http://www.rochesterhamfest.org 
TIE epee ea 
CA - SANTEE - ARC of El Cajon Ham, Computer 
& Electronic Swapmeet. Santee Drive-in. 
619-561-0052 

IL - SPRINGFIELD - Hamfest. Sangamon Valley 
RC, Ed Gaffney KASETP, 217-628-3697. 

E-Mail: egaffney@fgi.net 

Web: http://www.skylight 1 .com/svre 

ME - HERMON - Homfest. Hermon High School. 
8am-Ipm. VE Exams. Talk-in: 146.34/94, 146.52. 
Pine State ARC, Roger Dole KAITKS, 207-848- 
3846. E-Mail: dolerw@juno.com 

MI - GRAND RAPIDS - Hamfest. Hudsonville 
Fairgrounds. VE Exams. Talk-in: 147.160 link 
repeater system. Independent Repeater Assn., 
Kathy KB8KZH, 616-698-6627 4-7pm. 

MN - ST. PAUL - Hamfest. TwinsLan ARC, Ann 
Foster NOLLC, 612-706-1761. E-Mail: 
taligate@tuinelen. org 


GA - MARIETTA - Hamfest. Jim Miller Park. 
Atlanta Radio Club, Ben Dasher KEAYZX, 404- 
869-6959, E-Mail: bendasher@mindspring.com 
Charles Golsen N4TZM, 404-252-3303. E-Mail: 
cgolsen@atlanta.com 

OR - SEASIDE - SEAPAC Ham Convention. 
Seaside Convention Center. VE Exams. Randy 
Stimson KZ7T, 503-297-1175. E-Mail: 
rastimson@att.net Web: http://www.otvarc.o 
pier anna atoms nema 


iL- PRINCETON - Henifest Starved Rock RC, 
Frank Carraro KF9NZ, 815-856-3773. E-Mail: 
w9mks@qsi.net Web: http://www.qsl.net/w9mks/ 
NY - QUEENS - Hamfest. Hall of Science parking 
lot, Flushing Meadow Park Corona, 47-01 111th 
St. Sam-3pm. Talk-in: 444.200 repeat, PL 136.5, 
146.52 simplex. Hall of Science ARC, Stephen 
Greenbaum WB2KDG, 718-898-5599. E-Mail: 
WB2KDG@Bigfoot.com 

OH - MEDINA - Hamfest. County Fairgrounds, 
Community Center, 735 Lafayette Rd. 8am-3pm. 
Talk-in: 147.630 in, 147.030 out. Medina 2 Meter 
Group, Mike Rubaszewski NSTZY, 330-273-1519. 
E-Mail: m2mgroup@aol.com 

VA - MANASSAS - Hamfest. Ole Virginia Hams 
ARC, Mary Lu Biasdell KB4EFB, 703-369-2877 


GA - ALBANY - Convention. Albany ARC, Ricky 
McCrary KD40ZR, 912-438-9714. E-Mail: rm 
ccrary@pianttel.net Web: http://www.isoa.net/aarc 
TX - ARLINGTON - Convention. HAMCOM, Jim 
Haynie W5JPB, 214-351-3271. E-Mail: 

pein beast a 


CA- FONTANA - inland Empire ARC Advabate 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-622-4138 eves 

CANADA - ONTARIO - FERGGS - Hamfest. 
Guelph & Kitchener-Waterioo ARCs, Bill Smith 
VE3WHS, 519-621-6642. E-Mail: 
smith.ve3whs@sympatico.ca Web: 
http://www.kwarc.org/fleamarket 

CT - GOSHEN - Hamfest. Southern Berkshire 
ARC, Lee Collins KILEE, 860-435-0051. E-Mail: 
collins@li.com 

MA - FALMOUTH - Hamfest. Falmouth ARA, 
Ralph Swenson N1YHS, 508-548-6405. E-Mail: 
depsher911@aol.com Web; http://www.falara.org 
MO - MACON - Hamfest. Macon County ARC, 
Dale Bagley KOKY, 660-385-3629. E-Mail: 
dbagley 1@istmacon.net Web: http://www.istm 
acon.net/~kfoster/hamfest.htm 

NC - WINSTON-SALEM - Hamfest. Tom 
Gallagher N41OZ, 336-723-7388. E-Mail 
n4ioz@ibm.net Web: 
http://members.xoom.com/w4nc/ 

PA - BLOOMSBORG - Convention. Columbia- 
Montour ARC, Dave Schack WC3A, 717-752- 
6851. E-Mail: kev17815@epix.net Web: 
http://www.bafn.org/~cmarc 


You can now read 
the entire events 
calendar online at 
www.nutsvolits.com 


with listings for 

shows upcoming 

throughout the 
year. 
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MARINE AND LAND SOFTWARE FOR 
BOATS AND RVs WITH A LAPTOP 
COMPUTER ON BOARD. 


lectronics that go into boats and 
vehicles share a lot of common 
applications. Both boats and cars 
run on 12 volts. Boats and RVs 
are regularly plugged into 110 
VAC when at the dock or at the 
campsite. Both types of moving vehicles may 
generate radio reception interference, and both 
the sailor, as well as the RVer want to know 
exactly where they are at anytime. Both sailors 
and RVers are always interested in upcoming 
weather conditions, and both the boat, as well 
as the vehicle may require special grounding 
techniques in order to make the radio and navi- 
gation receiving equipment work properly. 

If you compare a big, thick marine electron- 
ics discount catalog to a big, thick RV acces- 
sories catalog, you will see many manufacturers 
displaying similar equipment for both markets. 

And this is good for us. The more avenues 
of sales and distribution, the greater the volume 
of equipment sold, and individual equipment 
prices become quite affordable. 

There is also the advantage of technology 
exchanges between both mobile markets. 
Portable electronics for boats must be absolute- 
ly waterproof to the point of passing a submer- 
sion test. For the RV market, this means you 
can take your little portable radio or navigation 
receiver out on the snowmobile or in a driving 
rainstorm, and have it survive without water 
damage. And this same piece of equipment 
might show land navigation streets and free- 
ways when you are in the RV, and then double 


NEW COLOR LCD SCREENS WORK WELL 


IN A BRIGHT AND WET COCKPIT. 


by Gordon West 


as a marine electronic charting device when out 
on the waves. So, here are some double-duty 
electronics that can very well satisfy the require- 
ments of both sailors, as well as land rovers. 


—— 
nec 


Garmin and Magellan are the undisputed 
GPS pace-setters. 
the first to offer a marine low-cost, portable GPS 
receiver well before the entire: GPS. constellation 
was in place. In fact, during: Desert Storm, civil- 
ian receivers were in. high demand by the mili- 
tary, even though they lacked the secondary 
military receiving frequency for a more precise 
position fix. As you may remember, the military 
turned Selective Availability to zero during 
much of the Crisis. (Selective Availability is the 
military's on-purpose dithering of clock time to 
deny unfriendly use of this worldwide navigation 
system by the enemy.) _ 

Magellan has just announced a $50 million 
joint-venture with Hertz to equip 50,000 rental 
cars in the United States, Europe, and Canada 
with next-generation navigation technology. The 
Magellan “Smart Car” navigation technology 
allows users to simply input a local street 
address, or choose from a range of destinations 
including hotels, airports, restaurants, and 


fuel docks, buoys, lighthouses, and yacht clubs. 

But Garmin counters with a $300.00 
portable that lets you upload from. CD-ROM car- 

tography street-level mapping, and without any 
cartography upload, a base map showing major 
highways and sec toads including infor- 
mation about available a ser- 
vice stations in their GPS 

But Garmin is best- 
StreetPilot that can be or 1am 
che eat fr nei we clr LCD 
readout. The StreetPilot sells for around 
$550.00,. and includes the embedded base map 
that gives you sufficient detail and guide to ser- 
vices to easily get you across the United States. 


THIS RADIO CAN TAKE RAIN, AS WELL 
AS AN GNDERWATER BATH. 


The StreetPilot is more designed for the RVer 
than the mariner because coastline detail is not 
intended for navigating in and out of harbors on 
the screen. Freeways yes, harbors no. 

To get down to street level, you need to pur- 
chase a local area Garmin street map cartridge 
using ETAK cartography that has been updated 
to 1998 roads. The cartridges could cost any- 
where from $100.00 to $300.00, depending on 
how many MB to cover a specific geographic 
area. ETAK and Garmin have done a good job 
to structure their cartography so as not to drop 
out in an important area when leaving or enter- 
ing town. 

“When comparing the StreetPilot plug-in 
cartridges to the CD-ROM cartography, we see 
many more new roads and new freeways 
appearing on the little expensive cartridges 
than what we see coming from the CD-ROM,” 
comments Joel Levy, an avid mariner and RVer. 

Lowrance is also bridging the land and 
ocean markets with a GPS charting receiver 
called GlobalMap 1600. “We have designed this 
product for both the land and marine markets,” 
comments Chad Worford of Lowrance. “Our 
MapSelect/MapCreate software enables sailors 
and RVers to selectively upload street-level car- 
tography for driving in any city in the USA, 
worldwide cartography of major highways, 
inland lakes and rivers cartography for fresh- 
water fishermen, and marine cartography for 
US coastal wrecks, obstructions, and selected 
navigational aids,” adds Chad. You upload a 
specific 2 MB of marine or land street detail by 
connecting the dots seen on your laptop screen 
on the Lowrance fixed or portable GPS charting 
equipment. A small city takes under 1 MB of 
memory, yet a big city like Los Angeles gobbles 
up almost 2 MB, The upload takes place at 
57,600 baud, so it takes about 10 minutes for a 
complete memory upload of your desired cruis- 
ing or driving location. . 

“You simply draw the border around the 
area of interest by clicking on grid marks, and 
each click draws part of the box around an area 
of the map. When the box is complete, you sim- 
ply click on the create map icon and save it to 
the hard drive, or upload it to the Lowrance dis- 


AQCTHOR WEST (R) GETS THE STRAIGHT 
SCOOP ON GPS AT THE MAGELLAN 
BOOTH AT A COMBO MARINE/RV SHOW. 
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THE UPLOAD BLANKS OUT WHEN 
MEMORY IS FILLED TO CAPACITY 
ON THE PORTABLE GPS. 


play unit,” comments Julian Frost, a computer 
expert who advises me on the latest in GPS 
technology. 

When viewing the Lowrance street cartogra- 
phy, there is plenty of detail, down to 500 feet, 
but the streets don’t have quite the finished look 
that you would get on the Magellan or Garmin 
land units. We also saw some overlay discrepan- 
cies where streets extended out into the ocean, 
rather than ending at a cul-de-sac on a bluff. 
But this is a relatively inexpensive (under 
$500.00) unit, and you really can't compare it 
to those in-vehicle, permanently-installed map- 
ping devices which cost over $1,000.00 plus 
additional costs to unlock specific areas on the 
CD-ROM. 

So will we end up with cartography ona 
chip or on CD-ROM? Will CD-ROM providers give 
us the entire United States, or give us specific 
cities that must be electronically purchased by 
unlocking portions of a CD-ROM? Manufacturers 
and CD-ROM mapping companies are still work- 
ing on the best way to present these products to 
both sailors, as well as land users, 


Handheld two-way radio manufacturers 
have now developed methods to keep water out 
of the insides of their equipment. Standard 
Communications, the marine electronic giant 
who first pioneered a Japanese VHF handheld 
transceiver, offers a submersible Model HX350 
for around $275.00 that works on all marine 
domestic and international channels. They also 
have a new fixed-mount marine VHF that can 
actually float — although | can’t imagine why 
any mariner would want a floating 25-watt radio 
still hooked up to their 12-volt battery system 
aboard! 

Standard Communications has just been 
acquired by amateur radio giant Yaesu, and this 


LAND CARTOGRAPHY IS NOT 
SUITABLE FOR DETAILED OCEAN AND 
HARBOR NAVIGATION. 


means ham operators may soon find sub- 
mersible handheld equipment sharing the 
design from. ‘Standard’s marine radio line. We 
will also see Standard ‘ 


ing so you can nie aren cell 
phone, and you can each look on your own dis- 
play and see where the called party is located. 

Garmin also offers a service that would 
allow RVers and boaters to call a designated 
Garmin service provider; and as soon as the 
Garmin cell phone rings through, they know 
your location by an embedded GPS datastream, 
and can send help to you whether you are on 
the freeway or in mid-channel taking on water. 

Or maybe you are out skiing, and a white- 
out gets you completely turned around. You 
can either watch your combined cellular/GPS 
screen for a track back to civilization, or dial an 
emergency help number and let them see your 
position to arrange help to be brought in. And 
yes, this equipment is also waterproof, too, 
against waves, snow, and driving rain. 


ri - Arms 
WEPIVED FANN NAVY 


There is no comparison between factory- 
installed vehicle GPS navigation systems offer- 
ing incredible local advantages over portable 


equipment that does double-duty aboard boats 
5 ae " 
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PRODUCTS 5 


HOW WILL MAP AND MARINE CHART 
GPLOADS TAKE PLACE? CD-ROM, PCMCIA 
CARTRIDGES, OR 2 MB CHART CARDS? 


and land yachts. However, the double-duty 
portable equipment is far less expensive, and 
can be taken virtually anywhere without a hard- 
wire vehicle system. The portables can also 
work the trails, the ski slopes, snowmobile 
paths, and could even survive an accidental 
shallow-water dunking. 

But the big question is how the cartography 
will ultimately upload into portable equipment. 
Will the relatively expensive | MB, 2 MB, and 3 
MB chip cards remain in our future, or will we 
buy cartography off of the web by unlocking 
CD-ROM mapping and charting fields? Or 
maybe the cartography will be absolutely free, 
and you can load as much from your computer 
to your GPS set as your portable equipment 
can hold. But what are you going to do when 
you are out there in one region, and now move 
into another region, and your laptop has been 
left behind? Now the chart cartridges which you 
can keep in your backpack begin to have field- 
interchangeable benefits. Or will we see 
portable mapping GPS equipment with 
increased memory to give us 5 to 10 states of 
streetlevel mapping capabilities? Right now, 
portable street-level detail may only give you 
one or two cities, certainly not five or six states. 

Marine cartography vector chart makers 
like C-Map and Navionics are still considering 
their options. What will the market demand 
when it comes to street-level cartography and 
boat harbor ports and services detail? 

One of the most complete catalogs on low- 
cost marine electronics is available from 
Consumers Marine Electronics, located in Wahl, 
NJ. You may visit them on the web at 
www.cmelectron.com, or phone them for their 
all-color, 175-page, marine electronics catalog 
at 732-681-9025. This catalog has about the 
lowest prices mail order for marine equipment 
that can do double-duty in an RV or in your car. 
NY 
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DMR AVUOVIEY 


by Robert Nansel 


Last month, | was only able to 
give you a few glimpses of 
Parallax's new GrowBot kit. My first 
child had just been born — a 
healthy nine-pound boy! My in-laws 
and parents were in town to help 


GrowBot through its 
paces. | also have some 
new web sites to recom- 
mend and a contest 
announcement later, but 
first | want to talk about 


out and to coo at my son Yonatan. GrowBot. 
And to take hundreds of pictures of ) 
him; at one point, there were so A Growing Bot 


many flashes going off, it was like 
our household had been invaded 
by paparazzi. Things were sorta 
hectic around the robot ranch, see? 
Nonetheless, | was able to put 
a GrowBot together on my kitchen 
table in between miscellaneous 
baby crises and photo-opps. 
However, | wasn’t able to get 
downstairs to fire up igor, the 
ancient 386 | keep locked up down 
in my basement. That meant | 
couldn't try out any of the soft- 
ware that comes with the GrowBot 
kit since, alas, Parallax doesn’t have 
a version of their PBASIC develop- 
ment tool that runs on the Mac. 


GrowBot is $179.00 
and for that you get an 
unassembled kit of parts 
(see photos) — everything 
you need to build a com- 
pact desktop-class robot. It 
uses standard hobby ser- 
vos (included) for its drive- 
train. A 3" x 5.25” PCB 
serves as its chassis on 
which all other parts are 
mounted. its wheels are 2- 
5/8" diameter, and its 
width overall (without the 
bow-tie bumper) is 3.75". 
With the bow-tie bumper, 


it’s about 5.25” wide, and 
its overall length is 7.25". 
lts height without any 
AppModules installed is 
2-5/8" 

The GrowBot kit 
includes a prefabricated 
bow-tie bumper sensor. 
Unlike Breadbot, GrowBot 
doesn’t have side whisker 
sensors; it makes do with 
just two input bits to distin 
guish left, right, and center. 

Other running hardware 
includes a user-programma 
ble: push-button switch, a 
small speaker, and two rear 
“tail light" LEDs. The speaker 


(| know, | could run it with a DOS 
or Windows emulator on my Mac, 
but the idea of intentionally run- 
ning DOS code on my Mac some- 
how seems evil and wrong.) 
Anyway, some of last month’s 
chaos has finally subsided. The 
grandparents have gone home; 
Yonatan is six weeks old and now 
weighs nearly 13 pounds (honest, 
milk is all we feed him, not 
steroids). While Yonatan doesn’t 
sleep through the night yet, my 
wife and | have settled into. some 
thing of a routine. | can get down 
to my Workshop regularly enough 
to: work on robots again, and | 
used my time this month to run 


circuit can also be used to mon- 
itor servo battery voltage, 
though the manual doesn’t 
show how to use this function. 
| measured the impedance of 
the sounder with a DVM: It's 
about 50 ohms, a dead short 
to ground compared to the 
220K ohm pullup and 100K 
pulldown resistors. Combined 
with the speaker's 10 uF cou- 
pling capacitor, | imagine ‘it’s 
intended to be used with 


PBASIC’s RCTIME command to digi- 
tize the level of Vservo, though: the 
manual doesn't talk about this. 


AppMods 


In the middle of the PC board 
are two 20-pin female header con- 
nectors that allow customization 
and expansion of GrowBot with 
what Parallax calls AppMods. These 
are 2.5-inch-square stacking daugh- 
terboards. One end of an AppMod 
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has the: 20-pin stacking connector, 
and the other end has a hole fora 
440 male/female aluminum hex 
standoff that ties the AppMod 
rigidly to the GrowBot chassis or to 


brought out on GrowBot's 
AppMod connectors, There are cur- 
rently two module types available: 
the solderless Breadboard (P/N 
29114, $29.00 US) and the lower 


another AppMod below. 
All 16 of the BS2-IC 1/0 lines, 
plus:Gnd, Vss, and Vdd; are 


profile Prototype Board (P/N 
29110, $19.00 US). The Prototype 
Board has a stacking clearance 
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height of 1/2", so you won't be 
able to use standard wirewrap con- 
struction, but point-to-point will 
work just fine. The Bread Board 
module has enough room for a 
couple 16-pin DiPs. It has a 5/8” 
stacking clearance, but all compo- 
nents you plug into the solderless 
breadboard have fess than 1/4” 
clearance if you plan to stack 
another AppMod on top. 

The Prototype Board has a 13- 
column by 24-row grid of pads but, 
for some reason, Parallax chose to 
bus together the second, third, and 
fourth columns on both the left 
and right edges of the board for 
Gnd, Vin, and Vdd. Not only that, 
they left the single columns of pads 
closest to the edges isolated from 
all the other pads. Most of the two 
rows of pads closest to the stack- 
ing connector are committed to the 
expansion bus, effectively reducing 
the uncommitted prototyping area 
to a grid of just 11 columns by 16 
rows. 
My preference would have 
been to lay out power and ground 
on either the left or the right side 
(but not both), and to start with 
that first column. This would have 
given an effective 11-column by 21- 
row grid — much more useful. 
You'd be able to prototype with a 
40-pin DIP, for instance, or a couple 
16-pin DiPs end-to-end. 

Another style of prototype 
board would be a simple PC board 
version of the Bread Board 
AppMod so you could transfer cir- 
cuits you breadboard directly to a 
more permanent (and. cheaper) 
AppMod. If this sounds like I'm 
complaining, I'm not. I"m hoping 
Parallax will eventually come out 
with more AppMods that address 
these concerns, 

Some upcoming AppModules 
include the “ISD Mobile Recording 
Studio” (P/N 29111) and the "LED 
Display Terminal” (P/N 29112). 
These should be available by the 
time you read this, though | don’t 
know what the pricing will be. 


The Civilized Robot 


One nice feature of GrowBot is 
that it uses separate batteries to 
power the BS2-IC and the servos, 
thus increasing battery life and sys- 
tem reliability. The kit also includes 
a three-position power switch, 
When the switch is in the center 
position, this allows programming 
and debugging your software with- 
out servo power applied. No more 
runaway robots and no more yank 
ing the servo connectors off every 
time you want to test code. 

Another civilized feature is that 
the kit comes with a standard DB-9 
serial connector for programming 
the BASIC Stamp. And a cable so 
you can connect directly to your 
PC. Allin all, GrowBot is an ele 
gant, well-thought-out kit 


NN ee 


Some Assembly Required 


The only tools you need are a 
soldering iron, a small Phillips 
screwdriver, a small pair of diagonal 
cutters, and a pair of needle-nose 
pliers. A pair of scissors and a 
hobby knife come in ‘handy, too. 

The assembly manual gives.a 
definite order of assembly which | 
highly recommend you follow: since 
some components (the AA-cell bat: 
tery holder and the velcro servo 
mounting pads) must be installed 
an the underside of the board only 
after all the components on the 
other side are soldered in. The only 
place | deviated from their suggest- 
ed order was with the photocon- 
ductive cells. 

|. was eager to get the basic 
system up and running, and since 
the photocell sensors aren't used 
by the ROVER.BS2 program, | left 
them out. They are no trouble to 
add later when you want to run 
EDGE.BS2 (which does make use of 
the photocells), and they are some 
what fragile and tend to:get in the 
way. | have come up with a-couple 
suggested changes to the way 
these sensors are mounted, but I'll 
get back to that ina moment. 


Servo Mods 


The only part of assembly that 
can be considered tricky is the 
modification of the servos included 
with the kit. These are stock Futaba 
FP-S148 servos, so they must, of 
course, be modified for continuous 
rotation. There are several ways to 
modify servos, but the way I've 
always done. it is to.open the servo, 
remove the position feedback 


-potentiometer from the circuit 


board, and replace the pot with a 
fixed resister divider network — very 
simple and rugged (see 
http://www.seattlerobotics:org/gui 
de/ for a good illustration of this 
method), 

Parallax chose another method, 
one which I'd known about ‘but 
had never tried before | built 
GrowBot: they keep the poten- 
tiometer in place, but mechanically 
disengage the potentiometer shaft 
from the servo output shaft, This is 
accomplished by removing a plastic 
coupler that links the potentiome- 
ter to the output shaft, an opera- 
tion that is more easily reversed 
than the fixed resistor method. 
Since no desoldering is involved, 
the servos don't have to be disas- 
sembled as far (only the gear case 
cover needs to be removed) 

Also; it’S a snap to calibrate the 
stop ranges of the servos. While 
the gear case cover is off, you sim 
ply feed 1.5 msec pulses to each 
servo and then adjust the paten- 
tiometer until the motor stops turn 


ing: The nifty. thing Parallax did was 
to pre-program the BS1-IC con 
troller included with the kit to pro- 


D.T.M.F. 
DECODER 


For interconnect and 
remote control applications 


Model 


The Model 
NC401 is NC401 


a micro- 


minia- 
ture 
DTMF 


decoder, 
designed for $59.95 
selective control of 
local or remote applications. 
Measuring 
.80"Wx1.37"Lx.23"H, the 
NC401 combines three distinct, 
multi-addressing decoders 
offering multiple user-config- 
urable functions. All pro- 
grammed features are stored in 
non-volatile E2Prom memory 
and are easily programmed b 
means of a conventional DTMF 
encoder or the Model NC500 
Universal/P.C. programmer. This 
highly engineered decoder is 
ideal for portable radio applica- 
tions having limited space 
for accessories. The NC401 
comes complete with micro- 
miniature 14 pin header and 
12” color coded cable assem- 
ly. 


| Set nar a VOICE SECURITY 
eclenaonpoeatesn| | ENCRYPTION 


The Model _ Model 
NC802 is a m NC802 
miniature Md? 

inversion 

scrambler 

designed 

to provide 

intermediate , 

level security for 

two-way ratte $59.95 
voice communication systems 
and is a perfect, cost-effective 
solution to entry-level voice 
scrambling as a defense 
against unauthorized or casual 
listeners. The NC802 provides 
eight user selectable carrier 
codes commonly used by other 
manufacturers and interfaces 
easily to most radios with near 
transparency to the user. 
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die flame until the plastic is soft 
enough to bend; make a quarter 
twist and then make a 90 degree 
forward bend, Set aside to cool. 
This is also a good time to eat the 
donuts you bought. 

Another useful modification to 
make in conjunction with the above 
is to modufarize the photocells by 
soldering two-pin male header con- 
nectors in the pads meant for the 
photosensors. Where the manual 
says to solder the photocells, solder 
in the headers instead so they stick 
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down from the underside of the 
board. Then solder the leads of 
each photosensor to its own two- 
pin female header. Now you can 
easily remove and replace the pho- 
toresistor sensors. Or, even entirely 
change the type of sensor. 


What's Missing 


I'd like to see more examples 
of robot programming techniques 
in the manual — not necessarily 
complete programs such as EDGE 


and ROVER. But at least 
program fragments that 
show you how to accom- 
plish various functions: 
One example that imme- 
diately comes to mind is 
how to program the bat- 
tery monitor function. 

I'd also like to see a 
few hardware project 
examples. There are a 
number of uncommitted 
pads on the PC board, so 
some simple project 
examples that you could 
do by wiring in a few 
components from 
RadioShack would be ideal. Of 
course, any large-scale projects 
would more properly be done 
with AppMod boards. | don't 
know if Parallax intends to 
include suggested project book 
lets with the Bread Board or 
Prototype Board AppMods, but it 
would certainly be a good idea. 

Perhaps Parallax could spon- 
sor a project competition to 
encourage folks to design their 
own AppModule projects, then 
publish the projects they receive in 
a booklet. Everybody wins. 
Whatever they ultimately do, |.do 
plan to present my own AppMod 
projects in this column frorn time 
to time in the future. And if any of 
you out there with GrowBots build 
projects of your own, I'd love to 
hear about them. 


Breadbot Code Online 


A couple weeks ago | got a 
note from Kevin Coble, the author 
of MacPIC, a superb Macintosh 
integrated development environ- 
ment for PIC chips. Kevin has start- 
ed a webpage devoted to those of 
us gearheads who prefer to use 
Macs as our main development 
machines, and it's called the 
MacRobotics webpage. 

The best part is that Kevin has 
graciously offered to make 
Breadbot's PIC assembly source 
files available online from 
MacRobotics (http://www.Mac 
Robotics@MacRobotics.com). For 
the most part, MacPIC is compati- 
ble with all of the MPASM and 


MPLAB directives, but he does have 


to make some slight modifications 
to the files so they will assemble 
correctly with MacPIC. All the 
changes he makes are clearly 
marked, though, and any DOS or 
Windows specific stuff is merely 
commented out, so the changes 
are easily reversed for those of you 
DOS or Windows users who don’t 
want to retype the files. Thanks, 
Kevin. 


DiaperBot 
| wish. | daydream about such 


a machine, but my son will proba- 
bly be in college by the time I get 


DontTronics 
PO Dav, Col 


debuager, 


The SIMMStick Webpage 
WW.SIMMSTCt m 


something like this worked out. Oh, 
well. 

In the meantime, | have plenty 
to keep me busy. Another note | 
received recently was a contest 
announcement from Don McKenzie 
of Dontronics fame. He and other 
SIMMStick Dealers around the 
world are sponsoring SIMMStick 
Design Contest99. Design your sys- 
tem using SIMMStick products (of 
course) and you could win up to 
$500.00 US. Many other prizes 
such as SIMMStick boards, regional 
prizes, etc. 

SIMMStick products currently 
support PiCmicro and Atmel Micro 
controllers (8051/AVR), However, 
you may use any microcontroller or 
peripheral you like, provided it js 
mounted on a SIMMStick board: 
The deadline for contest entry:is 
November 1, 1999, For more infor 
mation, check out http://www. 
simmstick.com. 

That's it for this month. Next 
time, we'll talk about wheel speed 
sensing and odometry techniques. 


New Pro 


QUAD COMPRESSOR 


merican Innovations, Inc. intro- 

duces the CQ-204 Color Quad 
Compressor. This color quad com- 
pressor will enable you to view and/or 
record up to four cameras in real time 
on one monitor or VCR. 

The compressor has four BNC 
video inputs, one alarm input remote 
control that ae up to four sen- 
sors, and two video outputs. 

The compressor works in real 
time 60 fields/sec for NTSC and 50 
fields/sec for PAL. The compressor 
features high resolution — (1024 x 512 
pixels), quad and full screen selection, 
freezes individual quadrant function, 
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DSP capability, fast analog conversions, and low interrupt latency time make 


manual and automatic switching with 
rogrammable dwell time, and video 


oss detection with on-screen wam- | 


ings. 

The CQ-204 Color Quad 
Compressor measures 14 x 10 x 2 
inches, and weighs 5 pounds. 

The special introductory price is 
only $325.00. 

For more information, contact: 


AMERICAN INNOVATIONS 
119 ROCKLAND CENTER #315 
DEPT. NV 
NANUET, NY 10954 
914-735-6127 FAX: 914-735-3560 


MICROPAC HC16 SBC 
WITH 1 MEG OF FLASH 
MEMORY 


MAC, Inc., announces that 

the MicroPac HC16 SBC 
now has 1 Meg of flash mem- 
ory. The MicroPac HC16 can 
also have up to 1 Meg of 
RAM. 


The processor utilizes 
the Motorola 68HC16Z1 16- 
bit microprocessor which is 
code-compatible with 
68HC11 controllers. 


This high-integration processor features integer DSP capability, program- 
mable 1/O ae. yptenill controller, watchdog timer, A/D converter, pulse 
width modulation (PWM) capability, and timer/counters. 
grated this powerful processor onto a board that contains 24 dig- 
ital 1/0 lines, two serial RS232/485 ports, battery backed real-time clock/ 
dar, x interface, keypad interface, eight channels of A/D, and eight channels 


calen- 


The MicroPac HC16 comes equipped with a Background Debug Mode 
ms can be downloaded and debugged. The 
cked RAM and development software pro- 
vides a full featured development system with features comparable to those of 
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WORLD PACK™ 


utting Edge 

Enterprises has 
come to the rescue of 
the vacationing HAM. 

The World Pack™ 
lets you carry your 
100-watt station on 
your back. Bring the 
radio easily on planes, 
trains, or safe and 
compact in your car. 


to secure your mobile antennae. 


* resistant. 


. supply kit is $63.95, P/N HPP9A. 
For more information, contact: 


CUTTING EDGE ENTERPRISES 
1803 MISSION ST., STE. 546, DEPT. NV 
SANTA CRUZ, CA 95060 
1-800-206-0115 FAX: 831-426-0115 
E-MAIL: cee@cruzio.com 
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» 10-METER SSB TRANSCEIVER 


he MFJ]-9410X is a 20-watt PEP 

USB transceiver 
fixed or portable radio communica- 
tion in the 10-meter band. It uses a 
single-conversion mixing format and 
a low-noise heterodyne VFO for 
enhanced weak-signal performance. 

The transmitter features a built- 
in seven-element lowpass filter to 
help reduce interference at TV and 
FM broadcast entertainment frequencies. 

Other features include an HF-communica- 
tion grade crystal, IF bandpass filter, built-in 
heavy duty speaker, full analog mechanical S- 
meter, optional semi-break-in CW module, and 
easy-to-operate controls. 

Low drain lets you operate from a three-amp 
AC supply or 12-volt battery. All-analog circuitry 


designed for 


3-1/2” top 


. 


a 


Board Computer — is now certified for 
Windows CE. This allows customers to uti- 
lize their knowledge of Windows API so 
ae can develop embedded applications 

ith minimal size and complexity. 

The SBC-456 (non-Ethernet) and 
SBC-456E (with Ethernet) are half-sized 
AMD DX5-133 CPU cards with VGA/LCD 
interface. These boards offer an ISA bus 
“ 3 PC/104 bus, DiskOnChip, and two 

e cost of the SBC-456 is $387.00 
and the SBC-456E is $411.00 (US dollars) 
in quantity of one, including the CPU, but 
without memory. 

For more information, contact: 


EMAC, INC. 

11 EMAC WAY, DEPT. NV 
CARBONDALE, IL 62901 
618-529-4525 FAX: 618-457-0110 
WEB: http://www.emacinc.com 


The backpack is constructed of laminated heavy-duty black nylon with 
1/4” foam padding. The construction is sturdy, well-padded, and weather 


encourages high energy efficiency. The MF)- 
9410X costs $259.95 and comes with a rugged 


MISSISSIPPI STATE, MS 39762 
601-323-5869 FAX: 601-323-6551 


this board ideal for demanding real-time app 
The cost of the MicroPac HC16 is $24 


WINDOWS CE CERTIFIED SBC-456/E 
EMG Inc., announces that the SBC-456/E — a 486 PC compatible Single 


. 
7 
m, 


) 


The specifically designed man-pack will carry the new mobile HF rigs, ~ 
such as the ICOM-706 or Yaesu FT-100 securely on your back with a com- 
partment below for a rechargeable power supply and a pocket on the side 


The radio is secured in the upper compartment in an adjustable radio 
sling that allows the unit to be raised or lowered easily for access. A lower 
compartment is designed to hold a rechargeable battery power supply. 

The price of the World Pack is $57.95, P/N HMP. The cost of the power 


mount speaker. 


MF} ENTERPRISES, INC. 
P.O. BOX 494, DEPT. NV 


lications. 
.95 US dollars in quantity of one. 
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www.web-tronics.com www.web-tronics.com www.web-tronics.com 


Fantastic DMM Offer! 


Don't fet this price fool you. This meter is a digital multimeter ONL pd i Tool Kit For IDE/Ultra DMA Hard Drives 
designed for sd sad and | posby ists. Equipped wid 5 . S 1 

ranges. test position is quickly an * 
easily selected with a simple turn of the FUNCTION/ 9 — ewer Duty This product can be used with any 3-1/2 IDE 
RANGE selector rotary switch. Rubber Boot Included! /4@ : 


functions and 


Display: 3-1/2 Digit LCD, 2timm Figure Height with 
Automatic Polarity 


Overrange Indication: 3 Least Significant Digits Blank 
sags (apa ts*e for Guaranteed Accuracy: 23°C +5°C fis 
H<75% 


Temperature Ran, 3 3s 
Operating: 0°C to 40°C (32°F to | 04°F) 
Storage: -10°C to S0°C (14°F to 122°F) 
Power: 9V Alkaline or Carbon-Zinc Battery 
(NEDA 1604) 


Low Battery Indication: BAT on Left of LCD Disphye 


Dimensions: |88mm(L) x 87mm(W) x 33mm thick 
Net Weight: 400g 
Get All the Specs From Our 


With Ceramic 


. 
Heating Element for ange 
More Accurate Tem oe 
Adjustment a, 


3 Conductor 
Grounded Powe 
Cord 
250°C-480°C 
(470°F-900°F) SR-9 
+ Fast Heating Feature Available. See Web! 


\For More Info See www.web-tronics.com 
CCD B&W Board Cameras 


7 1/2” Pro Modular 


Includes: We Sold Over 14,000 in 1998! 


Ratchet Crimp 


Tool hard drive up to |" high, It includes an electronic 


; A ‘ keylock for safe removal and insertion, Made of , 

4 HE a j 5 Die Sets! ee oe ABS 707 fireproof plastic. Use this product to = 

‘ ‘ HHT-330K site protect sensitive hard drive data, take your hard ~ RH-10C-IDE 
drive between work and home or even set up different eir own hard 


drives that they physically insert every time they use a PC. Other models available 
from C.S.L. include RH10 series and RH20 series, which are interchangeable within 


& 4 ° Full oo 4 1/2 Digit the same interface design (IDE or SCSI). 
~~ Ws B Frequency Range to Other Models are Available. See www.web-tronics.com under “hard drive 
—, 20 KHz and accessories” for more details and pictures. 
. * Capacitance Ranges fro e438 
2000 pF to Our Most Sophisticated DMM 4 Over 706 rl 
~~ 20 uF with RS-232 Interface & Software, 3-3/4 Digit, 4000 Count, More Details 

+ hFe,Audible Continuity, Auto-Ranging with Analog Bargraph Audible Test on our 

Web #9300G 20A max 1000VDC/20A MM + True RMS ene 8 Brap * Continuity/Diode Test Web Site 
max & 7OOVAC max i— * 1OMHz Frequency Counter * Logic Test 

* Selectable Data Hold 


* Auto Power OFF/"Keep ON” Mode 

* Fused 20A Input with Warning 
Beeper 

* Back Light 

* Data Hold/Run Mode 

Safety Design ULI244 & VDE-0411 

Protective Holster 

Silicon Test Leads 


PROTEK 506 


* Time Mode with Alarm, Clock, and Stop Watch 
* Dual Display 
* 10 Location Memory 
+ Min, Max, Avg and Relative Mode. 
* Decibel Measurement 
* Cap and Ind. Measurement 
* Temperature Mode (C/F) 
* K Type Temperature Probe 
Included 
* Pulse Signal for Logic & ROG: $169 


CTRL-D 
to bookmark 
this site 


CCD Mini Board Cameras 


n itl VM3010PA 
t Really | ag Constal™ i + Low Power C ti ; ; 
— In Business : fLuxiilumination Pinhole lens with 
Since 1971 + Built-In Electronic Auto Iris 2, 


for Auto Light Compensation 


33mmx33mmx!l 8mm 
+ Internal Synchronization ) 0 


VMCB21 VM1030A — * 12Volts 
+ ASIC CCD Area Image Sensor 44mmx38.5mmx28mm Standard lens with + 400 TV Lines 5 oo 
+ Extremely Low Power Consumption with 6 infra-red LEDs, audio, VM3011-A 5 or more 
* 0.5 Lux Min Illumination <A 12V, 380 horz TV mes 30mmx30mmx26mm, Standard lens with 
+ Built-in Electronic Auto Iris for Auto © . 7- 12V, 430 horz & vert yj audio, 
Light Compensation oN . ‘any qty: PAL. Smmx40mmx24mm, VM3010-A 
Detailed Specs on the Web Reg. $69.00 : 2k py single board pcuaaaern op with 
VM1030PA , WY mx33mmx32mm 
A Pinhole lens with audio, Sinai he eusibis 4 . (VM1036A a 0 
J, ommndommaasmm, sirmckdrvsd5iney, 1 onder te wih ei, . 
12V, 430 horz & vert TV 430 horz & vert TV lines 430 horz & vert TV lines; ® 5 or more ) 
lines with back light reverse mirror image t poke 
en: | compensation feature : + 5 or more 
5 or more > 0 ; 0 ( $ 3 0 > 
5 or more Sor iors Detailed Specs on the Web 
Bullet CCD Cameras & _VMBLT3025W VMBLT1020W = Protek ow Test Equipment Offers 
, -Digital Color,Weatherproof, B&W Weatherproof, 
< Sonare Rugged Motel” Aye __. 20mm(D)x83mm(L) ' 21mm(D)x58.5mm(L) 140MHz/60MHz/100MH Asia’s currencies are 
‘ Extrememly Low Power Bor none Dual- Trac cilloscopes devalued against U.S. dollars. 
Consumption soe, 0 3 * Alternate Trigger GS REA’ 
: CCD Area Image Sensor VMBLT! 020A Sor re “ : Siena) Syme seperaian Circaie iukeakd oon euls toe haat 
BuiktGn'kicctrontc Auto tris for Auto '&W with audio, . ; Phi wry 8 510) DESIGNS! 
. he A = ® wi 
No Blooming, No Burn ont Imm )ssmmt) Detailed Specs a, #6504 -40MHz =, 
+ No Blooming, No Burning . : > $ 0 
+ 0.1 Min Lux Illumination (B&W), 1 Lux SS : Soren on the Web #6510 - 100MHz 
Min Lux Illumination (color) * Or more 
Pecans a a 
minmzing Test Equipment Offers ot 


= Max \OMHz Rate 

* Adjustable Delay Time & ruse — Protek 
Width 

+ External Oscillator Input) 

* Variable Output Level 
Control 

* Delay Function 

+ Frequency Counter . 


B1010 


See the web site for details 


1GHz Multifunction Counter 
* Frequency, Period, Totalize 


Measurements <> Protek 
* Low Pass Filter 
* 2 Channel Input (LOOM Zz, |e 


1GHz) 
* 8 Digit Gate Time Control i 
* 1/20 Input Attenuator 


_B-818 


See the web site for details 


1\OMHz Sweep Function Generator 
+ Sine, Triangle, Square, Ramp, Pulse Waveform B-810 
* Gate & Trigger Output Bn 
* Burst Waveform Output © Protek SEEC 
* Sweep Function (Linear/Logarithmic) 
* VCG Input <——s = 


* GCV Function 

+ AM Modulation ° uti 

* Variable Symmetry 

° Secure Attenuator 

* DC Offset 

* Frequency Counter cue the web site ageery details 
20 Amp Switching Power Supply With 
Overvoltage Protection and Variable. Dc Output 
Specifications 

Input Voltage: AC 1 10V £15%, 
50Hz/60Hz 
Output Voltage: DC 9V ~ 15V 
variable 

Polarity: Negative id 
Current (13.8v): 25A peak, 2! 
continuous 

tage Protection 

Cooling fan inside chassis 


See the web site for details #SPS-| 020G 
CIRCUIT SPECIALISTS, 


2GHz Universal Counter 


° rreaueney. Cecio Totalize Ratio Measurements pe om ee 
* Low Pass Filter 4 
* 3 Channel Input (CH A, CH B, CH C) 2- #6506 60MHz ! 


+ Variable Trigger Level 

* 8 Digit LED Display 

* 4 Step Gate Time Control & 
* FI/10 Input Attenuator 


* Self Test U2000A 


> 


ese deluxe HC Protek oscilloscopes provide the Part No. 6510 6506 6504 6502 


features and accuracy that serious technicians and Bandwidth 100MHz 60MHz 40MHz 20MHz 
engineers need at prices well below what you may have 


See the web site for details expected, These dual-trace, dual-channel, scopes have Alt- Vert. Sensitivity imV/DIV imv/Div imv/Div imV/Div 


Mag sweeps and provide simultaneous display of normal to 5V/Div to5V/Div to 5V/Div to 5V/Div 
. and magnified traces, An internal sync seperator circuit Max Sweep Rate 2nS/Div 0.1pS/Div 0.1pS/Div 0,2uS/Div 
Digital Multimeter aneeu rey Pinan bitty mn TV- ON line to0.2S/Div to0.2S/Div to0.2S/Div to0.5S/Div 
synchronizing feature) arn fs rame synchronizing - a - 
* ACIDC Volage, ACIDE Current, Resistance janes) Ay automatically switched by ie Time/Die pene sweep ves ALTCMAG: “ALTMAG: “ALT MAS 
Measurement front-panel control. The user can view parallax-free Vert. Mode Trig. YES YES YES YES 
4 12 Digit Display waveform measurements on the lange 6” rectangular CRT Cursor Readout NO NO NO NO 


Over Range Indication that includes an illuminated internal 8x10 Div graticule CRT Volts 12KV 10KV 1OKV 2KkV 


eee 


7 Functions 
Date Heid Functon 1 For More Information See www.web-tronics.com 
SoA oe) : HDD Heat Sink & Fan LGHz RF Fiel 
See the web site for details Heat Reduction System Strength Analyzer 
~ With ag to — * Frequency Range: 100KHz to 
- * Auto Setup Software 2,060MHz ; 
2MHz Sweep Function Generator * PreTrigger . phi yy LAP Ne 
g even Rate Osho SOM 1000:1 * Voltage Range: SOmV to SV,7 (Ss) M BB ri Sd Sigale My rsa 
* weep ite: iz to <> 
* Attenuation: -20d! Protek Steps Measured 


* Time Range: 50ns/div to 0.5s/ 
div, |-2-5 22 steps 
* 32KB,Memory Depth 


<> Protek 


* PLL Tuning System for Precise 
Frequency Measurement and 
Tuning 

+ LED Backlight LCD (192x192 

dots) 


* Outputs: jangle, 
Square Wave, Pulse, 
Ramp, Slewed Sine Wave HT ; 
* Sync Out: TTL Square 


Wave 9205 gg 


See the web site for details. 


° Fromuonty Pa ange: 02s to 2MHz in7 | Ranges 
r" 


* Built-In Frequency 
Counter 

* Hand-Held and 
Battery Operated 

+ All Functions are 
Menu Selected 

* RS232C for PC 
Interface and Printer 


* The Ultimate Heat Reduction 
System for Hard Drives 

* Huge Aluminum Heat Sink, Plus 
Two Cooling Fans 

* Heat Terminator Mounts in Any 
5.25" ED.D. Bay 


° Sine; Triangle, Square, Pulse, Ramp, Slewed Sine * ForAll 3.5 Drives up to 1" High 


Waveform 


* Syne. Output (TTL Square Wavelorm) * Hard Drive Heat Reduction up <> Protek 
+ Sweep Function to 33% 
Be Offer #220 HEAT TERMINATOR 
+ Variable Symmetry 00 . #3201 
9205C See the web site See the web 


10 or more 
See the web site for details 


INC. 220 S. Country Club Dr., Mesa, AZ 85210 800-528-1417/602-464-2485/FAX: 602-464-5824 


See the web site for details. for details site for details 


COMPLETE STAND ALONE 


COPIES EVERYTHING: 


PARTITIONS, 0/S, oe eeeeeeeennececesercesesccecees + eeesesenene 


PROGRAMS - THE WORKS! 


EIGHT INDIVIDUAL 
CONTROLLERS 
FOR FULL 
PERFORMANCE. 


HIGH PERFORMANCE 
INTEL EMBEDDED 
PROCESSOR. 


DUPLICATION 
SOFTWARE ON 
UPGRADEABLE CD 


COPY HARD DRIVES 


INSTANTLY! 


“THE FASTEST WAY WE'VE FOUND TO MASS PRODUCE SYSTEMS.” ANDY HSU, GENESIS TECHNOLOGY 


SEVEN DRIVE DUPLICATOR 

Copy entire hard drives with 
ease. Drive duplicators are an 
essential tool for dealers and 
system builders. Why spend 
hours installing and formatting 
drives when you can clone 
seven at once? This high speed, 
stand-alone IDE copier is 
easy to use and totally 
self-contained. 

Set up any IDE or Ultra- 
DMaA drive with all your origi- 
nal software. Connect blank 
drives and press “copy”. You'll 


completely duplicate seven 


BUY DIRECT: § 2495 
408 330-5523 


drives faster and more accu- 
rately than you can copy just 
one on a PC! 

Notebook and desktop drives 
are supported. Eight separate 
ports let you copy drives at 
full speed without changing 
jumpers. Other copiers slow 
down with two or more drives 
attached. This true parallel 
transfer duplicator runs at full 
speed regardless of the number 
of drives attached. 


Time is money. Get the 
fastest hard drive duplicator 
made. Performance exceeds 
the maximum speed of any 
available hard drive. 


CORPORATE SYSTEMS CENTER 
3310 WOODWARD AVE., SANTA CLARA, CA 95054 
WWW.DRIVEDUPLICATORS.COM 


This product is sold and intended for legitimate in-house duplication purposes only. 


Copyright laws must be observed. 


Write in 95 on Reader Service Card. 
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Super Carrier Board (#27130) for $39 


7 Ty) A 
_—” = ow yy a 7, = 
Vs OCOOCODO0000000\is bs, | a rT a ' | i 1 
VadOOO00000000000 al gl ! i Me a | 
09000 ee . 
0000 


$159 INTRODUCTORY PRICE 


Using Scenix Semiconductor's SX micro- 
controller, the BS2SX-IC provides the 
highest speed, largest program memory, 
and fastest serial |/O in the BASIC Stamp 
family. 


3000000000000000 
00000000000000090 
e000000000000000 
e0000000000000000 
ecoo009000000000000 


The new Super Carrier Board provides an 


easy means to program and prototype 
- ro 99 = 3 : 3 ZS sd 2 be > > with the BASIC Stamp modules. The Super 
*° BASIC Stomp Super Carri C also has a versatile power supply (use a 
naw paroioxnc.com (916)624—B33 9V battery or an AC adapter) and will 
accomodate BS1-IC, BS2-IC, and BS2SX- 

IC modules, One board fits all! 
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Together with the new Super Carrier 
Board, Parallax has created the 


BS2SX Starter Kit (#27206) 


The kit includes a BS2SX-IC module, the 
Super Carrier Board, BS2SX Win95/98/NT 
Interface, BASIC Stamp manual version 
1.9, software and a serial cable. The BS2SX 
Starter Kit will be available April 15, 1999, 


for the introductory price of $159. 


The Super Carrier Board (#27130) is 
available separately for the introductory 
price of $39. 


aif 
aT BL sey To order call Parallax at (916) 624.8333 
sales hours; Mon-Fri 8am-12pm and 
DOWNLOAD the new BS2SX Win95/98/NT Interface at www.parallaxinc.com Ipm-5pm Pacific Standard Time. 
Available April 15, 1999. Introductory prices good through June 15, 1999. 
For more information on Parallax products 
visit our website at www.parallaxinc.com 


PPALLAX 7 


BASIC Stamp and the Parallax logo sre registered trademarks of Parallax, Inc. 
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